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HE following Sheets owe. their Riſe ten e 
1 —— in which one of the Company, who for 
2 Vears had been a very eminent Tutor, declared, that he 
much doubted whether he could then ſolve one Problem on 
the Globes. This appeared, at that Time, very extraordinary; 
as the Gentleman was known to have lectured his Pupils 
on the Globes. However, upon a little Recollection, it 
did not ſeem ſo hard to be accounted for, as was at firſt 
apprehended. | 

Problems, he, no PE SY in this Caſe, conſidered ly 
as Things 20 be done, without attending to the Reaſons 
why they were /o done. And as the Pupils would conceive 
of I Problems in the ſame manner, they would, of Courſe, ſoon 
forget, what they had ſeen done. This was thought to be 
worthy of ſome Conſideration. 

And the moſt likely Method to prevent for the future, 
what had happened, ſeemed to be, the giving, along with the 
Problem, the Uſe to which it might be applied; which it 
was imagined, would not only i dee the Problem ſtronger 
on the memory, but likewiſe make the Globes ſomethin g 
more than mere Matter of Amuſement. 

A number of disjointed Problems, however, with their 
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INTRODUCTION. 


+$AAFLEOMEDES, an author but little known, is ſuppoſed to 
CES * have wrote · not long before the beginning of the Chriſtian 
* c * Era. His treatiſe, called Cyclicotbeoria, is divided into two 
2 parts. In the firſt, he treats of the doctrine of the Sphere, 
. as it was taught in his time; in the ſecond, of the periods 


of the Planets, the magnitude of the Sun and Moon, their diſtances 


from the Earth, and their Eclipſes. 
This treatiſe then may be looked upon as the foundation of all our 


reſent Geography and A¶romoney, and is extracted, as he acknowledges 
kim ſelf, from the writin i of Pythagoras, Erateſtbenes, Hipparchus, and 
Pofidonius ; names well known, and greatly celebrated among the 


ancients. 


But as both theſe ſciences have el large A rements 335 
the time of Cleomedes, it will be of ſervice to inquire not only what thoſe 
improvements are, but whey made, by whom, and to what * they are, 


or may be, appli ee. 21 | 
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For by this gradual deduction, we ſhall not only be _ to ex SY 
bur gratitude to the memory of Thoſe fem wha, we hae Herald ad- 
vantage, but ſhall likewiſe Aifern, in what manner each diſcovery _ 
the way to what followed; and upon the whole, by what eaſy ſt | 
1 the revolution of ſo many thouſand years, theſe very uſeful Th 
ences have proceeded towards that perfection they are now arrived at. 
But as bare continued hiſtorical harration may ſoon grow ſpiritleſs 
and tire, it will be proper to exemplify theſe diſcoveries, as we Ly alo 


and in ſome ſort ſubject them to view. For, 


| Segnius irritant. animos dimiſſa per ares 
Ryam yur Four oculis commi mia Jhclidus. 7 


ro begin then: 
8 E 0 0 R A . H * 


is a ſcience that -treats of the exterior ſurface of the earth, as s compoſed 
of land and water: but eſpecially of land. 

The land may be conſidered as diſtinguiſhed into mountains, vales, 
plains, capes, promontories, &c. and the water as divided into oceans, 
ſeas, lakes, rivers, &c. But theſe are ſo well-known, as to make it 


needleſs to enter into any particular account of them. 


As to the internal conſtitution of the earth, .or what relates to mines, 
minerals, and the like, all this belongs to Natural Hiſtory: And the man- 
ners, government, temper, &c. of particular people, or countries, relate 
to Civil Hiſtory: But neither of theſe make any Part of E Pro- 
perly ſo called. 

Fo enter into any detail of the neceſlity and uſefulneſs of Gregrapby to 
every gentleman, whether as a Stateſman, or a Scholar, would be but 


miſpending time, becauſe it is ſufficiently proved by, the beſt inſtructor. 


every day's experience. 

But the knowledge of Geograp is the know! edge of Maps and Globes, 
where countries, ſeas, rivers, and principal places, are marked in the 
fame relative ſituation that they bear to each other upon the Earth. 

The firſt writer on Geog 6 according to Strabo, * was Homer. 
He was followed by Thats, afterwards by Anaximander, who (ac- 
cording to Strabo, +- and Diogenes Laertius,) r made the firſt Map. 

Who made the firſt Terrgſtria! Globe is unknown; but Strabo, 5 
mentions one made by Crates, There was a philoſopher of this name, 


1 * 13. + Fag. 13. 1 his Life, edit. Anfel. 5 Pag. 17). 
contemporary 


* 
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before Esri, 300 : Yet whether, this is the perſon meant by Strabe, is 
It is poſſible that ſome may be ready enough to allow the uſefulneſs 
of Geography, without conceiving an egual, or indeed any neceſſity. for 
Aſtronomy at all. They may think, gue ſapra nos, nibil ad nos; and that 
it is at beſt only indulging a needleſs curioſity. | | ai 
However, beſides other uſes that we ſhall. perceive as we go along, 
we may apply with great emphaſis, to Afronomy in particular, what the 
great 1 Chancellor Bacon obſerved long ago, of philoſophy in ge- 
neral; that however a ſmattering in it may incline mens minds, 
« to atheiſm, yet depth of philoſophy, (eſpecially this 2 of it) 
« bringeth mens minds about to religion, by convincing them, in the 
ſtrongeſt manner, of the wiſdom, power, and. goodnels, of the author, 
F 71. oyn- in; 5 ny "Y 

This is the moral or religious uſe that may be made of this Science. 
And how far it may be of ſervice in preventing the effects of ignorance 
and ſuperſtition, may be learnt from this memorable inſtance. In the 
firſt year of the Peloponneſian war, when the Athenian fleet was ready 
to ſail, there was a very great os A of the Sun, which ſo terrified the 
people, that Pericles, the commander of that expedition, was obliged to 
explain to them, what he had learnt from his maſter Anaxagoras, con- 
cerning the general nature of Eclipſes, Particularly thoſe of the Sun; 
which at that time were but little underſtood. SI . 
And on the other hand, what uſe the famous Chri/topher Columbus 
made of his knowledge of Eclipſes, in working upon the minds of the 
Americans, is well known. For being in want of proviſions, which 
that people refuſed to ſupply him with, he threatened them with the 
anger of heaven, which would ſoon appear, he told them, by the Sun's 
loſing his light. ERS: | 3 | 
And in much later times than theſe we are now ſpeaking of, in order 
to quiet the minds of ſome ſuperſtitious people, greatly alarmed at the 
appearance of Venus in the day time, and while the Sun was up, Dr. 
Holley compoſed a ſmall piece, publiſhed in the Phileſophical Tranſ- 
actions, to ſhew that this was nothing extraordinary, and might be 
expected every eighth year. | So 
But beſides the uſes already mentioned, we ſhall find that 4/ronomy is 


* a 


ſo intimately connected with Geography, that, without it, this laſt would 


„ No. 349. 
1 « lay 
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be very lame and imperfect. This was obſerved long ago by Ez parc 5 
« For we ſhould not know, (ſays he) whether Alexandria in Egypt, 
« lay north or ſouth of Babylon, nor how far they are aſunder, Was it 
« not for our aue . of Clmates. Nor would any one know, with 
«« certainty, whether places lie caſt or weſt of each other, unleſs by com- 
paring together Echpſes of the Sun and Moon . 

The work Chmate, or Clime, in common lan guage, and fo likewiſe 
among the poets, bears no very preciſe and determinate meaning, being 5 
frequently 'uſed for country in general; but in the fenſe of the an- 
cients, it means à tract on the f i of the Earth, included between' 
two parallels of latitude, where the length of the longeſt day in one, ex- 
ceeds Jens lon u day in the other, by half an hour. 

But though P?o/emy, the author of the Syntaxis, and the Arabian, and 
other Geographers in general that ſucceeded him, diſtinguiſhed the la- 
titudes of places by the climates they are in, yet this method hath, 
ſince the revival of 1 in W been OR,” as being of 
little uſe. 

In what manner, however, theſe : may be 6904 will be * hereafter. 

Now omy, as we ſhall ſee, will not only be of ſervice i in fixing 
remote diftances, but likewiſe in ſettling the dates of remote tran Jaftions. 
The truth of Hyftory therefore, and Chronology, depends upon Afﬀtrono 
And as Geography doth ſo too, we learn e intimate connection t at 
there is between all four of them. 

Beſides this, the ancients diſtinguiſhed their times for plonghing, 
ſowing, failing, and taking phyſick, by the riſing and ſetting of certaia 
ſtars and con ellations. A general knowledge of theſe, at leaſt, will 
therefore be neceſſary, not only for prev their writers de > 
Ruſtica, but likewiſe their hiſtorians, poets, and p ylicians. 15 | 

From this laſt conſideration it appears, of what vaſt conſe uence it 
will be to acquaint ourſelves with the Celgſtial, as well as Terreftrial 
Globe, there being ſuch an intimate dependance of one upon the other. 

But as Celeſtial Globes repreſent only the apparent motion of the hea- 
vens, and heavenly bodies, if we would rectify ſuch falſe ideas as theſe 
may convey to us, we muſt compare them with ſuch other machines as 
ſhall repreſent their true motions. 

And in order to do this, it will be proper to lay down a 1 pre- 
paratory propoſitions, che application o of whi which will be ſeen as We 
proceed. 

® Strabs, pag. 14. g | | 
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If with the center c and the” diſtance ” : Þ 
A C be deſcribed the quadrant of a circle 
2 D, and from! the eee deen 


of dhe anch AB, and de ne EE . . Jane 50: © 
the ſecant of the ſame arch. lord ne 


If from- the point B in. the limb of this 1 drawn. B F #4 
pendicular to the line A C, the line B F will be the fine, of the arch 
AB, or the angle BCA. And F C equal to BG drawn from the ſame. 
point B pe e to C.D, will be the coſine. of the ſame arch. AB, 


or of ANG BC 


* 
* 
3 


PROPOSITION 9 


Thus BD, the fine of the angle BC E, bh ee 
is likewiſe the ſine of angle BCA. But the 
angle BCA is the complement of the angle 
BCE to 180 degrees. © Therefore the fine 
of any angle . is. likewiſe the fine of -the . |þ 
complement of that angle to 180 degrees. 1 


PROPOSITION ur. = 


3 4 
2 


In every pin triangle every an angle will have A ſine. ; 
For if in the triangle ABC, with the 
center C, and the radius B C, we de- 
2 the arch B D, and let fall from B 
e B E, the line BE will 
ſine of the arch BD, or dens angle 
B BC D. | A 
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In the ſame manner, if with the me. A, and the alt AB, mother | 
arch of a circle be deſcribed through: B, cutting; the ON ACinG, hs 
Jn BE b will be th ef he nh AE. OT, 


i hs. 3 % * 2 * 7 ; A 
| ig 


I Og 


In every "i > "As as and FRY kde AB will ow to Po gde Bc; 
as the ſine of the angle BOA to the fine of the angle B AC. IT hat 
is, the ſides of plain triangles are to each e as the fines" of che 
angles to which they are oppoſed. 1 

This .is the twelfth propoſition of Keilts Binsen 4 Plain Trigo- 
nometry, to which at * 1 refer for its demonſtration. 
* 


- As the meaſuring of iner 1 is a part of Geography, „we muſt obſerve, 
that diſtances may Pike of Too forts, Acceſſible or fnaccefible. In Be. 
former of theſe, the two extremities of the line to be meaſured 
come at, and therefore it may be meaſured by a line, rod, &c. 155 this 
therefore we ſhall find no difficulty; and the "ethos of a gel | 


diſtances, may, for diſtinction lake, be called the 
DIRECT METHOD. | 


Bot the great difficulty i is in meaſuring ſuch Wande as are e, | 
or where the two extremities of the Fas: to. be meaſured cannot be 
approached. | 

It is by the help of the two laſt propaitibns only, that we can now 
proceed, and-ſee by what method any inacceſſible diſtance may be mea- 
ſured. And this again, for diſtinction ſake, may be * the 


INDIRECT METHOD. 


The neceſſity of being i in ſome fort acquainted with . will war 
hereafter. Becauſe it is by this method only that we diſcover, how 
much of a great circle of the Earth, correſponds with a Degree of a 
great circle in the Heavens. And from thence again, as will be proved, 
we ſhall find the Circumference of the Earth, and its Diameter, and, by 
that means, the true diſtancer of the Planets from the Sun, and from 
each other. 

The uſe and importance therefore of this Problem, both in Geography 


and Aſtronomy, 18 very * 
But 
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But in ** this Problem to practice, it will ee neceſ- 
an to be furniſhed with. ſome infiturgont: Funde for e EY of. 


"gh | 
"And now we may proceeds the | Mi 


PROBLEM 
elt 


Let AB by a Gia whoſe halts. £15 Sho 1 
required, but inaccefſible on account of ſome 7 
river, lake, or moraſs,. c. TD ⁊·˙ .. 15 Ba 5 

Let the line A E, taken at pleaſure, be c 
meaſured. And at A take the angles EAF F/ 
and FAB, and at E the angle F E A. Thee 5 
will then be given (by Elem. I. Prop. XXXII. „ * 
the angle E FA, the complement of E AF and / * 
F E A to two right angles, and the fide E A. | 
oppoſite to it. And therefore by Prop. IV. Ne 
here. A 

Sin. E FA : Sin. FE A: EA F Al. 
Therefors FA will be given. But in the triangle FAB PU is given 
the angle FAB by obſervation, and likewiſe the external angle EFA, 
and therefore there will be given the angle FBA. The fine of the 
angle BFA is likewiſe the ſame with the ſine of its complement EFA, 
(by Prop. II. here) and therefore known, from-whence it will be 
din. F BA: Sin. BFA: : FA: BA. 

Therefore the diſtance ſought B A will be. known, in ſuch meaſure as 
E A was taken i in, whether of feet, yards, or miles. 

It will not be improper here to obſerve, that in caſes that require ac- 
curacy, great care muſt be taken, both in the meaſure of the angles, and 
in that of the fide EA. For errors, how ſmall ſoever, when they come 
to be multiplied into each other, produce a quantity very conſiderable. 

It will likewiſe be proper, frequently to obſerve, in what country feet, 
yards, or miles, the meaſure is taken ; becauſe the German, Ttalian, and 
Engliſh miles differ conſiderably. 

The Engliſh and French foot likewiſe differ, and ſo did the Greek and 
Roman formerly. Nay, the Roman foot, as appears from monuments 
yet extant, at different ages was different. 

Hence likewiſe not only the Greek and Roman Stadium were different, 
but the Roman Stadium, at different times, and it may be in different 

| places, 


A 8 1 N. T R 0 o r O N | © 
| I places, 'was different. In Strabe's days there were commonly reckoned 
1 eight Stadia to a Roman mile; and yet that meaſure was not conſtant ?. 
* After the Greeks became acquainted with the Perſian affairs, we'find 
frequent mention made of a kind of. meaſure. called Q, a Paraſang. 
This contained, according to. Herodotus Þ, thirty Stadia: Var 1 pal muſt be 
|  :unavoidably ambiguous, till we know the true meaſure of the Greek 
1 LE . Stadium, by which, it is moſt probable, Herodotus computed. 
_ | a e Arabian Geographers, as Abulſeda, make the Pargſang to Conſiſt : 
„ of three of their miles. But. the Arabian mile is not accurately known. 
According to Mr. Fraber, in his Life of Kouli Kart. the Perſian 
Paraſang is now about four Engliſh. miles. | 
There are other meaſures mentioned by authors, which Eben under 
al or greater uncertainty with thoſe 3 mentioned. ; 
"Theſe are Stations, Man/ions, Days and the like. They are 
4 in the Eaſt, and by the Al Of ogeF jy nah ig and 
„, Alneſeirah. The Nubian: Geographer A, 1dr; d determines it 
— contain thirty (Arabian) miles. But Abu, . leaves it uncertain; -and 
therefore reckons to a © Mon: eight. Paraſangs, at a moderate rate of 
: walking. © 
| 1 meet with, in Al. 1 Abulfeda, and other Arabian 
Geographers, ' a 2 hich. . * . os of all; and that is, 
j, Almigri, which is de to be, An 32 en n be, as 
| xg a foi can fail in a day and a night. h mat, — the nature 
of things, be very uncertain, een A Jer; 2. . it to one hundred 
(Arabian) miles l. 
We had this / meaſure long — 4 them in e ##, who 
ſays, that the Arabian Gulpb was forty days ſail in length, auge in echte, 
. 01th gars, and, where broadeſt, half a day's fail over. 
But as there is no allowance made here for the difference of men's 
ſtrength, for contrary winds and tides, Cc. this meaſure muſt be very 
uncertain and precarious. 
The method of meaſuring eee Jifkances) given: above, ſuppoſe es 
at leaſt that the two extremities of the line to be meaſured may be ſeen 
from the ſame place; conſequently this method fails when the places 
whoſe diſtance is to be meaſured are ſeparated by wide ſeas, as the 
Caſpian, Euxine, and Mediterranean ſeas. . 


* See his Geograph. pag. 497; '+ Pag. 90, and zog. f Pag. 4. 4 Clim. g, fed. 1. 


. } See Greave's Pref. to{bulfeda's Tables of Chera/m, c. in Hud/. Geog. Min. vol. il, ** Pap. 92. 
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In this caſe recourſe muſt be had to ſome other method, as by ob- 
ſerving a ſtar or ſome phenomenon in the heavens viſible at both places; 

and how, in ſuch a manner as this, ſuch remote diſtances may be mea- 
ſured, will be ſeen hereafter. In the mean time, -  _ 

8 We may proceed to take notice of ſuch circles as are common to both 

%%% JJ x 

Theſe are, in the firſt place, the wooden frames in which they hang, 
and on which are deſcribed ſeveral concentric circles. The innermoſt 
of theſe circles is divided into thirty-two equal parts, called, | 


RHUMBS, oz POINTS or Tus COMPASS, 


Theſe points likewiſe have the Latin or Greek names of the ſeveral 
winds blowing from them affixed to them 
Who was the firſt perſon that divided the points of the compaſs in this 
manner is unknown ; but probably it was not till navigation came to be 
improved, and long voyages undertaken by ſea. . 
The ancients in Homer's time, according to Plinyx, had only four 
points. Afterwards, he ſays, they reckoned twelve: but in his time the 
common diviſion was into eight points; the former diviſion into twelve 
points being thought, as he tells us, too minute . WP 
Ihe earlieſt diviſion, therefore, of the Horizon known to the ancients 
was only into the four cardinal points, as they are now called, i. e. Eaſt, 
Weſt, North, and South ; and winds were ſaid to blow from that point 
to which they were neareſt, Thus the Eaſt wind is ſaid to © have brought 
the locuſts into Egypt t; but more properly, perhaps, the North-eaft wind, 
called, however, the Eaſt, becauſe that was the neareſt cardinal point. 
The like ſeems to have been the caſe, where it is ſaid, that the Lord 
«« cauſed the ſea to go back by a ſtrong Eaft wind. 5 „„ 
The Syriac Verſioniſi ſeems to have ſeen the impropriety of ſuppoſing 
it to have been ſtrictly an Eaſt wind; and therefore he renders the 
Heb. S MN by a burning wind, from another ſenſe of the word p 
. #adim, becauſe Eat winds in thoſe countries were frequently burning 
_ winds ; ſuch as, n s, deſtroyed Sennacberib's army ||. Hay 
Theſe kinds o Ek are ſometimes felt at ſea, blowing from land, 
and are called by the ſailors Blooms. © One afternoon, (fays Captain 
* Dampier, in his voyage round the world,**) about the 19th of Ja- 


Natural Hift. lib. ii. ch. 47. + See Martin's Virgil, 8 vo. pag. 336. f Exod. x. 13. 
9 Exod. xiv, 21, I Lai. xxxvii. 36. Vol. i. pag. 33% 
: 0 | | nuary 
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% nuary 168 055 in the latitude of 10 ſouth, we felt a briſk gale comin 
from off the coaſt of America, but ſo violent Bot, that we: Showing 
, carte From forne burning mountain on the More, N ou: 0D the 
&© mouth of an oven 

* jñuſt ſuch another gleam I felt one erden lid, as I 17 4 anchor 
% at the Croin, in Jul 1694. It came with a loutherly, 8 = 
40 theſe were followed y a thunder ſhower.” „ | 


— 


* 
* A 
— A. 


In the next place are Oka two Calendars; ith 8 names ef * 
months, and the reſpective Na of che month. The outermoſt is ac- 


| cording to the 
JUEIAN. ACCOUNT. 


Theo other according to the New Stile, or 
G RE GO RIAN ACCOUNT. 


Between theſe are delineated the twelve ſigns N. the Zodiack, with their 
names and aſtronomical marks, in order to find the Sun's place in the 


Ecliptick, and for the reſolving all ſuch problems as may depend upon it. 

This wooden frame is ſometimes called the Hor12zon, becauſe it ſer ves 
indifferently to repreſent the Horizon of every place; and the uſe of it 
then is, to determine the altitude, azimuth, an ampli tude of the Sun, 
Moon, and Stars, the times of their riſing and O08, and the rech 
of their diurnal and nocturnal arches. 5 


* 


The Horizon is of two ſorts, 
Taz SENSIBLE HORIZON AND THE RATIONAL HORIZON. 
Taz SENSIBLE HORIZON 


is that circle which'is formed by rays drawn every way From the eye of 
the ſpectator, as a center, wherever he ſtands, and comprehends all that 
ſpace which he ſees round about him. 
Or, in other words, it is all that ſpace that we os round about us, ter- 
* minated by the heavens, where they ſeem to touch the earth. ; 
The Senſible Horizon, therefore, may be conceived as the plane of a 
circle touching the earth, the center whereof is the place where we 


ſtand, and infinitely extended MP way to the heavens. | 
T HE 


Tu RATIONAL Ho RIZON 


Circ ircle that ma be ſu ed to be drawn parallel to er 
Beke. paſſing ak: the poo of the Earth, and conſequently di 
viding that and the Heavens into two equal parts, or Hemiſpheres. 

The Wooden Horizon, which lies in the plane of the Rational Ho- 
rizon, or coincides with it, ſerves likewiſe to Rt the Senſible Ho- | 
rizon ; that is, the Horizon of every place indi erently. _ . 

This may, and ſometimes doth, a appear. a difficulty. But that wal 
eaſily be ſatisfied, by conſidering the following RN l 


PROPOSITION V. 


The apparent diameter 91 ſmall objedts decreaſeth as the diſtance of | 
the object from the eye increaſeth. 
Let AB be a ſmall object ben by the 
eye at D, under the angle A D B, and 
at E, under the angle A E B. | A 
The apparent diameter of the object A B to the 0 at E D. will be to 
the apparent diameter of the ſame object to the eye at E, as the diſtance | 
EB is to the diſtance D B. 25 | 


DEMONSTRATION. 


In the angie E AD, the fide A D is to the fide AE as the fine of 
the angle AED is to the fine of the angle ADE (by Prop. IV.) But 
the fine of the angle ADE is the fame with the ſine of its complement 
ADB; therefore the fide AD is to the fide AE, as the fine of the angle 
AED to the fine of the angle ADB. But becauſe the object A B is 
ſmall (by Hypoth.) the fide AD will not ſenſibly differ Feb DB, 
nor the fide Ly E from EB; therefore DB will be to EB as the fine of 


SS © 4\* 


But the apparent a8 &X Kt are as 12 22995 ee which FIGS, | 
are ſeen ; and therefore the angle ADB is as' the apparent diameter 5 
the object A B when ſeen at D, and A E B as the apparent diameter of 
the ſame nd AB when ſeen at E. Therefore the apparent diameter of 
C 2 the 
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the object AB, to the eye at D, will be to the apparent diameter of 


a Point. 


„„ 


the ſame object at E, as the diſtance EB is to the d WD. 1 

But the apparent diametets of objects, 15 large, when Ten at 3 a 
vaſt diſtanee, appear ſmall ; and if that diſtance be yet farther ancreaſed, 
the apparent diameter of the fame object will, a the Fa ofition, be 

pro 2 5 decreaſed. 1 K hh "ry 
erefore if the Alice be . in nuch a mannei "WP it may y be 

Ic oked: upon as infinite, the apparent diameter of the object, ſeen rom 


ence, will be mately decreaſed; that i is, it wall bear no bigger | than 


dans; Ha 


2 


| But ſuch is FRY diameter, or meter, 
of the earth EA, when viewed from the orb 
1 N of fixed ſtars HSB LR; therefore the angle 
ieee ee e e vaniſhing, becauſe AE vaniſhes, ke, 
15 comes o, it makes no difference whether 
an object, as a fixed ſtar at L, be viewed from 
the center of the earth at E, or from the ſur- 
face of it at A; that is, the Sen/ible Horizon 
„ VP” SL will coincide with the Ratwnal Horizon 
J HR. And therefore the wœoden frame in 
Klient * Globe hangs, whoſe plane coincides with the plane, of the 
Rational Horizon, repreſented here by H R, ſerves indifferently to repre- 
ſent the plane of the Serfible Horizon of an any place, here denoted by S L. 
The other Circle in common to both Globes is the Braſs Ring, in the 
plane's of Ren lies the axis-about which they turn, and is Falled the, 7 


5 'M E R 1 We) Bb 2 AN; 


becauſe when the Sun's place i in the Ecliptick is brought up to — "Fo 
ſide of it, it is ſuppoſed to be mid-day, or noon. And When any place, 
on the other Globe, is brought up to he eaſtern ſide of this ring, it is 
then mid-day, or noon, at that place in particular, and, in general, to 
all other places that lie under it at the ſame time. | 

As the heavens, by their apparent motion, turn * the RT "2 
twenty-four hours, or, which 1s the ſame thing, every place on the Earth's 
ſurface, by its real motion, deſcribes a circle, therefore the laſt circle in 
common to both Globes, to be here taken notice of, is that fixed at the 
eln Pole of 1 1 We, qd the 
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This is divided! into twice twelve hours; which: the (index: fired to aha 
axis of the Globe, by its revolution, ſuecefftoely ints to, and i is uſeful 


upon a variety of occafions;' as will be ſeen hereafter. | 
Having thus taken a view of thoſe: circles- thats are common 10 both 


Globes, we may now "proceedito. thoſe that are e og each. 
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To begin then with the Ccleſtial Globe. = 19 
esd, 9p A 0 E LB ST 1 4. GL OB E 
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is dtd on 1 the Atterifnd/ic or r Conſtellations, are Abeba N run 
How early the ancients had any thing of thisckind is uncertain. For 

what was the Sphere of Atlat, mentioned by Diodorus Siculus s, or that 

of Muſeus, by 2 Laertius- , is not at all clear, nor indeed the time 

when theſe perſons lived. The poem which. we have, extant under the 

name of Myſens, is plainly the work of ſome later, Greek, as 2 he * 

proved by Cauſabon s note on the laſt cited place. AIRF 
e who lived at the time of the ge as it is aid, 


Egiups A lirga 2) Eggs, 
Tageis Ts jul Wa Spznice/ T6 Tua les * Sepboel. in 2 

To mark the ſigns that cloudleſs ſkies 1 2 

Jo tell the ſeaſons when to fail and plow, _ _ -. 
He firſt devis'd; each planet's order found, 

Its diſtance, period, in the blue profound. 8 er 


In Simplicius's Comment on Ariſtotle de Cælo t, there is mention made 
of the Spheres of Calippus, Eudoxus, Aurolycus, and Sofigenes ; but what 
was the nature of them 4 is unknown, as oy are no where deſcribed by 
the ancients. 

And among other ornaments carried away by N when che Ro- 
mans took Sinope, a city of Pontus, Strabo ſays d, was the Sphere of Bil- 
larus. This was about eighty years before Eat Wo, but what was the 
nature of that Sphere is uncertain. | 

From Pliny|| it ſeems as if Hipparchus had a Celeſtial Globe with the 
ſtars delineated upon it; How many aſteriſms were drawn on this, or 
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any of the Celeſtial Globes of Re ancients, is ; gene. Probably t 6 
were few at firſt, and afterwards; more; for the aſteriſms were not all 


 form'd at once. omer doth not mention the Lz:#tle Bear; and the rea- 


fon (fays Strabe®,) is, becauſe it was not formed in his time. 1 


In Ptolemy's Catalogue, the compleateſt, that is left us, of the Gott 
hs are forty-eight conſtellations ; but there are others that have been 
formed ſince, and are now- delineated on the preſent Globes. Pralemys 


aſteriſms, however, ate eaſily diſtinguiſhed from theſe, the ſeyeral ftars 


which compoſe them ng marked d with the letters of the N and 
Roman alphabets. melo] 
Theſe letters are called Boers Later of Referinee, brig the: con- 
trivance of a perſon of that name, about A. D. 1603, and are uſeful for 
deſcribing the path of a comet in the heavens, 0 or r N the place ot, a 
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ff. \ 1 1Tho-polnts Plaid ip . ee g 
- Circle E There eee 84 A nd _ 
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Tur EQUATOR. e ttb 
a is at great Circle, parallel to =. 
the whole Heavens ſeem to turn round in 


F. e bene 
- The — divides the Heavens into two 


HEMISPHERES. 


P is the North Pole, p the South Pole, and the line P p the axis-of 
the Sphere. 

All circles ei wad- to paſs through the poles of the ſphere, as PA p- 
or PE p, interſecting the Equator at * n ne en any 
point in the heavens, called, 


.HOUR CIRCLES, OR CIRCLES -OF ASCENSION; + . 


becauſe the A Ae of the heavenly bodies from a certain point are de- 
nee by them. 
All circles, as B C, parallel to the Equator, are, 9 reſpect 90 any i 
Paint in the heavens, called, 
» ra 6. f 8 
PARALLELS 


ANTRODUCTION. eo 


_ 
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Ie | PARALLELS o F DECLINATION. 
Ann nen 4. el 

The 1 ini then pe 9 W 1 7 n Ge. is r che Me- 


ridian paſting through them, and intercepted between them. and 


Equator, as BE, AD, AG, and is either North, as.AD, or South, 
AG ; ; 


42 


Of the 995 of n Rep _ diſtinguiſhed by particular 
-names; and they are, ieee place: tho. : . 


4580 f TW-Oo TROPIC K 8. 


as BC, F H. which lie on dilfereat tides of the Equator, each diſtant 


ne it, by the eſtimation of the moderns, 23 deg. 29 min. 
By the ancients it was made different at different times, which may 
be owing, perhaps, to the i ere of the inſtruments with vrhich they 


made their obſervations. 
Manilius e it 24 dege. as appears from this 5 where he n, the 


e 91111. 
| Opatwr E gene faa fila "RE I . * i. ver. 679. 


And in this, perhaps, he follows the authority of Eudoxus. The reaſon 


of this proportion is, becauſe though now every circle is ſuppoſed to be 
divided into 360 parts, or degrees, yet Eudoxus, and other mathematicians, 


divided the circumference. of ae" into 47% 4 parts only ; therefore it 
will be 669 ; een 5542-1 

BC is called the Tropick of Cancer, 3 F H the Tropick of Capri- 
corn, becauſe, originally, the tropical en were in the aſteriſms called 


Cancer and Capricorn. 
The other Parallels of Declination, eats diſtinguiſhed, are the 


| POLAR CIRCLES, 
STK, LA 7 

Theſe are placed by the moderns, likewits, at the diſtance of 23 deg. 
29 min. from each Pole; the fame with the diſtance of the Tropicks 


from the Equator. 
The firſt perſon that fixed the Polar Circles to a conſtant diftance from 


the Poles (according to Scaliger x,) was Johannes d Sacro Boſeo, (i. e. 


» Epiſt, II. 
Jobn 


"> 


36 1 r ROD UO TH O R. POLE 
„ h Ho wood, or Halifax » becauſe born at Halifax in Tack abou 
| 4 D. 5 71 1 1 > _ 45 & 7! 3 * A | 2 4 2 725 1 >. 5 112 


The ancients, before that time, alwa ways made the Arctick Circle v Vas bf 
| ciable, and to v Ouch: the horizon of the 12 8 in the north of th 


* 4 . 


it of. dhe Pole nf On: 
Z - N 7 e ator, then will AR be the 
= | HW—T Atctic Circle of that place, according to the 
| manner of the anvients, — _ horizon 


TY SAHA of Sie) we 1 in ba, who ſays, “ that at the 6 
ile Thule, where they ſay the philoſopher Py theas of 'Marſeils was, 
« it is reported, that the Seer Tropick 1 is intively above the Horizo 
„and that, to the inhabitants there, the ſame is their Arctick Circle.” 
| £ Where Thule lay is not agreed 1 authors. Virgil, in compliment 
1 to Auguſtus Cæſar, aſks him, ar ther particu e, to his 
1 o 5 . 
| 3 An Deus immenſs v. venias marit, ac tua EF n 
| Numina ſola colant ? e, an Thee. . (#5 PICO 
_ 'B the teri altimu Thule, it ſeems as if this was the fartheſt art-o 
E-, | the nown world weſtward in the Auguſtan age. Let the Globe be recti- 
fied according to'the cireumſtances Guſt: related from Cleomedes, and let the 
Summer Tropick be made the Polar Circle, according to the doctrine of 
the ancients, i; will appear that Thule lay in 66 deg. 30 min. of north 
latitude, and therefore was probably Iceland. 

This is ſaid upon ſuppoſition that the 7. bile of the ancients was a Hand 
But Strabo ſays f, that Pytheas only called Thule ©, the moſt northern 
of the Britiſh parts,” without mentioning whether it was an iſland or not. 
If this be true, then Thule may have been only the northern extremit 
of Scotland. Neither the obſervations of the ancients were made wich 
great exactneſs, nor the relations of them delivered with a preciſeneſs 
to be depended on. The refractions in northern countries are very great, 
and elevate the Sun and Moon when near the horizon. But FITS was 


12 8 i. ver. 0 „ + Page 15, : 3 
unacquainte 


N R O DUO N O N. TY 
quainted with this; ſo chat the elevation. of the Pole at Thule We not 


have been ſo gitat as 66 deg 0 in 
ee 8p of the „Lee age, deſeribes this Circle thus — 


cent ad Boream fulgentem Jubinet Arcton, | 
© Som figit Sided Gf Kerri dare, | || 
Thi lat line, Dr. Bentley, in his edition, eomege thus 3. 


Sr d erigintas. gien  Vertice partes Fo > 
ps. "is ancients, it ſeems, called the Pole, as Ip 18. ed e 
the Vertex of the Heavens; and then the meaning will be, that, ac- 
cording to him, the Polar Circle A R was diſtant from the Pole fix parts 
out of thirty; or, in other words, that the arch P R, or the height of 
the Pole, wal fix of ſuch parts as a Semicitcle was ſuppoſed to contain 
thirty, i. e. the height of the Pole, in more modern language, was 
36 deg. For 30: 180 ::6 ::369” 

From hence, however, it appears, that! this Sphere of Manihus is 
nothing more than the Sphere of Eudoxus in Latin verſe, which he knew 
not how to accommodate to the latitude of, Rome. For Cnidus, a city in 
Alia Minor, where Eudoxus lived, lies nearly in latitude, 36 deg. north; 
whereas Rome, where Manilius, i is ſuppoſed | to have wrote, lies in 41 . 

4 min: 
: The point in the Heavens directly over the bead of any perſon, as Z, 
is now called the ear en 3 and the point -oppolite to it, as N, is called 
the NapiR. 

Theſe two terms are nothing more than corruptions of two Arabic 
words ; the firſt of c.. Semt, Which fignifies a Point. In A Fergani's 
Elements of Aſtronomy +, it is called nl Semt Rds, i. e. the Point 
of the Vertex, or the Vertical Point. 

The other term, Nadir, is a corruption of. the Arabic - which 
ſignifies ſimilar, or alike, or oppnfite. So that i Nathberr al-ſernt, 
or in one word ,.; Natheir,,or TA 4 nee is e more than 
the Point oppoſite to the Vertex. 


- « 


* Lib. i. ver. 564. | + | P. 20, 
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From the Greek weil” RE rox, comes 
115 after the Arabie manner of forming parti 
Motenter; and, in the p num- 
| Fo OR... Mokenterdt. The word 
mokenter then is nothing m arous word, Or, 
tilian calls ſuch, vox . partly Greek and p y Arabic, an 
fies only a Circle having its center in the fame axis with a — 8 
Becauſe the altitude of objects above the 11 55 is different, accord» 
ing as they are in one or other of theſe Circ es, thi therefore * are now 


more * T d e ee cafe hy 
| 5 XY « TWP; 5 1 2 | | 24 + — „ i 

4 ; 
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45 5 * 


Fs are np in che uſe of the Globes, by a brag flexible 


2 


drant, called erer... 
All Circles, as ZGN, Z EN, drawn th h the Zenith and Nad 
of any place, are „ : HP EY 


* : % 


VERTICAL CIRCLES. . 


And thoſe Circles, that paſs through the Zenith and Nadir of any place, 
and the Eaſt and Weſt points of Horizon, are termed _ 


PRIME VERTICALS © 
The altitude of objects above the horizon is eſtimated: by theſe Ver- 
noa / Circles; and es that Vertical Circle which paſſeth through 


the Zenith and Nadir of any place, and the North and South points of 
the Horizon, is called 


TRE MERIDIAN. 


- 


x 


And the altitude of any object at that time, and in that Vertical, is 
called its 1255 . CONT 


MERIDIAN 


, : 4 : 55 ; 17 J on 9 * 3 4 * 4 , ws 7 ; 
X - ; . | N . 7 . * : 2 OR, : * W 
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+ 4MBREDIANALTETUDE, BZ. 
u ach of the Horizon, as HG, intercepted between the ris 
= HAZ and the Vertical Cirde, paſſing throngh any object, and cuttin 

the Horizon in the point C, is called ses 


"3 This word likewiſe is a corruption of the Arabic word. cu Al- 
2 agg ye, or Aſemſſt, which ſignifies" nothing more than a point or mark. 
= - That broad Circle in the Heavens, or on the Globe, which contains 
the the cwelve Signs, is cafe le.. 


x mg 2 * A * 4 s Y a , 
q > I 1 4 * N 1 "4 1 
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And the reaſon is, becauſe, according to the Chaldean diviſion, it con- 
fiſted only of animal figures; what is now called Libra being by them 
reckoned a part of Scorpio, and making the claws of that animal. 
Hence Libra is ſometimes ſtill called CBH le. 

From this diviſion it appears, as Servizs fays on Georg. i. ver. 33. that 
the Chaldean Zodiack 5 1 only of eleven Signs. | 
And this will help us to explain the following paffage of Virgil, who, 
in complement to Auguflur Cx/ar, aſks him where he would chuſe to 
fix himſelf in his heavenly condition. hs ove : 
Ame novum fidus tardis te L ee 5 

Qua locus Erigonen inter Chelaſq; ſequentes 
: . 26 52 tibi jam 7 rake ardens _ 
Scorpius, & Cel jufta plus parte reliquit. "<a 

For the Scorpion, according to this divifion, taking up the ſpace of two 
Signs, had more of the Heavens than fell to his ſhare. | | 
The diviſion of the Zodiack into twelve parts correſponds with the 
diviſion of the year into twelve months; and therefore plainly anſwers 
to the apparent motion of the Sun. There is another broad Circle in 
the Heavens, not taken notice of by European writers, but much ce- 
lebrated by all the Arabian aſtronomers. It is divided into twenty-eight 
unequal parts, correſponding with the Moon's courſe, and therefore called 
the Manſions of the Moon, becauſe the Moon was obſerved by them to be in, 
or near, one or other of theſe Conſtellations every night. And as this 
diviſion is different from any thing among the Greeks, it ſeems not 
to have been borrowed from them, and therefore may be looked on as 
the remains of very old Aftronomiy. - | | 
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N N R O 
Ns 65 rus MANSIONS or T MOON. 


2 1 1 8 5 1 6 1 44 83 ** 78 nA 
"the horns of. 9 + n 


| | 8 ao {16 A "gu 
U. 8 Botein, a diminutive n a Brig welle, 4 = Sake | 
in the Nam 's belly. They are the ſeventh and eleventh Stars 

in Ulugh Beigh's table of this Conſtellation... 
III. 1 A e 4, from, en 75 Therwa una As, dans; 
i. e, the Pleiades | » <p 

oh: Lada, 7 1 properly enge 47% pone, Poberiur, & 
2 tergo eft. It means the Hyades; ſometimes it is particularly ap- 
plied to the bright Star called the BuY's Eye. Dr. Hyde thinks the 
word; aroſe from an ignorance. of the Greek language, and that 
the Arabs took. Tad, $6 Be e of Tas, the. ſame with 
e 


epa c 


* 
> 4 * 


. which they imagined to W pobitive of che ee 
and ſuperlative zee and de- | 1 
Al- bel ab, the three Stars in 9 5 1 of Orion. 175 aut Oey 
Vi We Alben ab, according to. Ulugh Beigb, the Fa, in the: le 
+. _ foot of Pollux. By Bay er it is marked . ani ſays, it 
© © * 1s two Stars at a lite Aiftance from each other, 10 e the 
northern one is the brighteſt. 


VII. n Al-dira, or RY) 85 Drra al-a 67 8 583 „ Sea 
nit. A Fergani makes it the heads of the two Gemini; 
and ſo Mohammed Tuſceus, cited by Df. Hyde on Ulugh Beigh, 
in whoſe table of this Canftelation they. are, the A and 2 
| BO po Sth (arabic ais 3 La 
VIII. 238 Al-nithra, or x n Eßl ak-afil,. the Lion's Noſe. 
It is the nebula | in prion: and called by the Greeks Sar, 
. Præſepe. : 
IX. PAT Al-t terpha, the Lion s Bart. They are the third and fourth 
Stars in Ulugh Beigh's table of © this Conſtellation, and are in 
| Bayer marked i and s. _ 
x. Ie Al-gjeb ha, the Lion v Forrbtnd or, accordin g to W/, Fer- 
2 gant, 1. bright Stars, one of which i is the Lion Heart. It 
is the fifth in 22 Beigh's table. 
* I. Z Ir N Al-zubre, two bright os ſays Al Rays, followiri; g the 
Lion's Heart. In Ulugh Beigb's table they are the twentieth 
and twenty-firſt Stars. By Nu they are marked Sand. 


| XII. | 


1nd nn 
ſerpt 2 the Lions Tail, according to. M Ferangi. It 
| Serpha, 9. d. Mutatrir; becauſe: when it riſes (lays 
. Arab Turgjeman) the cold departs and the heat comes 
; Ain. . - Al-auwa; according to. Fergani, the five Stars under Virgo, 
four of them diſpoſed in a right line, and forming a bend to- 
Wards the, Weſt, and ſo reſembling the letter i Elipb in the 
Arabic alphabet. In Lg Bergh. I are the th, ſixth, 
= my _ 0 2 * 
4 W. 0 Vi 528 e i. in in Ui. 
.. Beigbs . the eee, 2 pit $ ul 
XV | ;- according to Ulugh .Beigh, it is 00 Web M U 
1 9855 I rather the ſkirt of 48 of} Nirgo. Three ſmall Stars, 
ſays A Fergani, at ſome diſtance from each other, two of 
- which are placed before the two in of —_— By Bayer 
they are marked 9, ©, xs! Y 
XVI. money Al-zubdna, i. e. D 
XVII. Li M Alt-ichil, i. e. Corona. Three bright Stars lying in a ri ht 
line, ſays A. Fergant:; but Firuzabadi makes them four. They 
aare the four firſt; in ugs Beigh's table. of _ and are. 
15 At” marked by Bayer M B, d, r. 
X VIII. o 4/-hahb,. the Scorpion's Heart... 
XIX. % Al-ſhaula the Scorpion's Tail. | | 
XX. cha Alnadim; eight bright Stars; boating to At n 
four of which lie in the Milky-way, and are called Cattle 
. Hecbra. going to. mater; and four out of it, and are called 
Cattle returning. from water. They are the ſeven firſt and the 
twentieth in agb Beigh's table of Sagittary, and marked 3, 


d e, A, A, o Oy | 

XXL. od Al-beldab, wick Ggnifies. a town” or city. According to 
1 . ſome it is ſix Stars in Sagittary, where is the Sun's place the 
ſhorteſt day in the year. According to Firuzabadi, it is a = 
of the Heavens intirely deſtitute of. Stars; and with 
agrees Al Fergani. 
n Tow Sad 615, Nes e Io-oonfts of two 

"el ſmall Stars, ſays A Fergani, near the moſt northern of which - 
is placed another dim Star, called by the Arabs a Sheep, from 
whence it derives its name; one might therefore call all three 
of them together the Sheep and its Butcher... The Turg foman 

1 Gi: the Dabib conſiſts of four Stars, and that they are in the 
9 Capricorn. In * Bergh's table of Capricorn, they are 

| his 


22  INTRODUCT. 104K, . 


nis geſt and third Stars. They are marked. | | Bayer a6 | 


25 and che Star here called à Sheep is by him 4 
XXII, Wine, Ds 847 e Fortuna 7 5 er- ge N ſays, 


RO Fer rgani e ee ng in the ſame para Ine 
cf "og i th fame par a dim Star, the 
other a bright one,” which, as it were, ſwallows up the other. 


of them, ſap the firſt of th 
Sa debula is the ſixth Star in Ulugh Beigh's table of Aquarius, 


ad and ſeems to be that marked e but, according to 


Fergani and Firuaabud, it muſt be that oo him marked 


XIV. 8 Sa d alsiud, Fortuna fortunarum. Three Stirs,” ſays 
| AA Fergani, one of which is a bright one; it is in the Con- 
ſtellation Apuariut. InUlugh Beigh's table of that Conſtella- 


tion it is his fourth and fifth Stars. On the Globes the word 
Sa d is corruptly wrote Scheat, and is fixed to 8 4, on 


the MN 5 eres but Sed. al-ciidd are thoſe marked _ 


Tc 75 * Sed a-acbbie, For tans Pede dere Three * 
py A. Fergani, in the figure of a triangle, in che middle of 
ich is a 0 Star. They are the ninth, tenth; eleventh, 


ban twelfth Stars in Ulugh Beigh's catalogue of the Conſtel- 


lation Aquarius, and marked by Bayer y, C, 13 and the other, 


by its longitude and latitude, n I Hy bo 


| of the body, by him marked . . 
VI i A-phergh al-mukaddem. The word 2 Phergh is 


explained by Golrus to be, Locus medius inter anjas urne, quo © 
_ effunaitur aqua. This Phergh al-mukaddem is, according to A 


| Pergani, .two bright Stars, of which the northern one is 


«called the: Shoulder of Pegaſus. They are the third and fourth 


nc in.Ulugh Beigh's table of chat Conftellation;” and marked 

y Bayer a g. 

AXVII. <ul 25 A. phergh Mes They hi! | erording to 
. Al Fergani, two bright Stars, at a diſtance from each other, 
following the Phergh al-mukaddem. They are the firſt and 
ſecond Stars in Lug Bergh's table of Pegaſus; one is in the 


head of Andromeda, and ge N d in the extre- 


mity of Pegaſus's wing. 
XXVIII. aw Al -riſbd, Funis. This is not marked) at all under 
this name by Ulugh Beigh. In A Fergani this twenty-cighth 
unn is called , D Batu al-bir, Fur Piſcrs, =; is 
ſaid 
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INTRODUCTION. 2 
nud to be the Stars of the Northern Fiſh. In Ulug 5 Beigh this 
Batn al-hit is his twelfth Star in the table of OS; 
denen 5" -tmowganaaa 
. 5 mot £31 
"The Wa and latitudes of theſe Manſions are in Uligh Beigh as. 
follow; and where __ como ys n N my are reduced to a 
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9. ; 3 Lade. || No. F 2 ude. Latitude. 
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Theſe A of the 8 3 at leaſt than the time of Meohams - 
med; for he ſeems to allude to Jeon Sur. x. ver. 6. where he ſays, that 
God 3as n e, Ig „ Wb nad) Jam net Poſt folem in 


ſplendorem, & lunam f in 1 & diſpofuit cam in ſtationes ut ſciretis nume- 
rum annorum. And ſo the words are ex plained by Gelaloddin, a famous 


commentator on the Koran. 
The 1 Circle dividing the Zodiack into two equal parts, in the 
which the Sun Re 5 apparent annual revolution round 

e K Earth, is s ſtiled 28 


THE ECLIPTICK; 


becauſe there can be no eclipſes of the Sun. or Moon, but W the 
Moon is in or near this Circle. It is inclined to the Equator in an angle 
of 1 twenty- three — and a half; and therefore the poles of 
theſe 


* 


„ IN T N ODT TONI 
* reles muſt be diſtant from each other by; the fame " "i 


twenty-three „„ ons o SA A... 
The Ecliptick cuts the Equator: it in two | oppoſite mots 5 called - 
and. Libra ; and the diſtance of the Sun i in the ECUpUcE Fom File point 
Aries, is called his Lori ub. r 
The places of the Moon and fixed Sthes are ee e t 
the Ecliptick and their laces, ſo referred, RI from the: 2 1 
ning of Aries, are ſtiled their LoNGITUDE. 1 | | 
And an arch of a great Circle, pa ou 
tick, and a given 165 N tec 
is its LATITUDE. ; 


A great Circle, 1 fling aneh a the Poles of the Bae Kk. e. whe 
POTION called Bj 4: fl . „ o e 


1 RE; n. 3 
BY 


1%; 0 L's. T 11 AL: ee 0 LUR [HAD 


And another great Circle, pita ah the Poles. of 11 2 
and the points Aries and Libra, and Ranging at ome aaa wat the 
Former, is called the 5 3 1 5 * . 


"EQUINOCTIAL "COLURE. | | 


And ber we may here introduce che followin 8 


PROBLEM 


To end the Ion tude and latitude of a given Stat, "TY vice . 2 
Bring the ſolſtitial colure to the braſs meridian, and there fix BY 
Globe; then will the Pole of the Ecliptick be juſt under 23 deg. 30 min. 
accounted from the Pole above the North point of the eng 125 upon 
the ſame Meridian: there ſcrew the quadrant of altitude, and then bring 
its graduated edge to tue given Sar; then will the Star cut its proper lati- 
tude on the quadrant, reckoned, from the Ecliptick, and the quadrant _ 
will cut the Ecliptick 1 in the Star $ longitude, or its diſtance from the firſt l 
point of Aries. " 
Through the Pole of che Equator and any Star may be drawn a great | 
Circle, cutting the Equator in a certain point ; therefore bring the given 
Star to the braſs Meridian, and mark the point of the Equator directly 
under it; the arch of the Equator intercepted between that point « me 


the beginning of Aries, will be that Star's 
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which is che Ss of the Heavens agreeing 2 E. 
wah all thoſe people that live under the Equa- _ 45 1 


likewiſe be equal throughout the whole as 


* ; 
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2 an 3 in 3 bre Meridian, i — berween the Equator and 
the point directly over the Star, will be its AE | 


DECLINATION. 


a . e or comes along with 10 to the — in an zue 
. order to eee ee a theſe 3 it muſt be 
conſidered, that the Earth being ſpherical, places may lie either under 


the Equator, or under the Poles, or between both. And according as 


places are thus differently ſituated, the Heavens will appear to turn round 
the Earth in twenty- four hours in a very ferent manner. 
{ING firſt figure reproſents what is called 


A |} RIGHT SPHERE; 


Here the Poles of the World lie in the 
Noris and the Equator, Tropicks, and Polar { 
Circles ſand all of them perpendicular to the 1 
Horizon: Conſequently to all theſe people | 
the heavenly bodies will always riſe and ſet "IEP 
perpendicularly ; their days and nights will Ys 


7 
NE 
* 
— 
—— 


This ſecond figure re preſents | "7 


A PARALLEL SPHERE. 


_ this poſition of the Heavens the Poles of "7 | 
6s World are in the Zenith and Nadir, and 2 <> 
the axis of it ſtands at right angles to the Ho- 


 rizon ;' conſequently the Equator and the Ho- »/_____ wx 


rizon coincide, and the Tropicks and Polar 11 — 
Circles are parallel to both. This poſition of 1 as 
the Heavens agrees to thoſe people that live X | =X 
. 


under the Poles, Who will have but one day 
and night throughout the whole year; and for 


E 25 the 


* 


Tue reaſon why it is called the e Right Alcenſion of the Sun or Star, 
is, becauſe it is that point of the E uator which riſes along with it in 


K „ 


_——_ 
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the ſame reaſon 7 oon, in Ba, her mon revolution, will derer 71g. 7 


and in the other Saf will never /#7: the fixed Stars likewiſe will to theſe 


people deſcribe Circles every, day N to the —_ Yes never 


71 Yong, , and others never ſetting. 4 
This third ne repreſents. | 5 


AN. o „ HEA 


4 bs in which the Equator, and all the Circles pa- 
wr rallel to it, make oblique-angles with the Ho- 
rizon. This pofition of; the Heavens agrees 
to all D that live neither under the 


now an arch of the Equator, intercepted be- 
tween the beginning of Aries and the point 
mis or ſetting along with any os: the Sun, 
de 1 PE is called the ; ; 


OBLIQUE ASCENSION, OR: OBLIQUE. DESCENSION. 


And the difference between the Right Aſcenſion, and this. Oblique. 
Aſcenſion, or Deſcenſion, is called ER | 


| ASCENSIONAL on DESCENSIONAL DIFFERENCE... 


And. in this laſt figure, the as .of any 1 of Declination (A * 8 


gh, 


that ſtands aboye the Horizon (H R) is called the 
DIURNAL ARCH. 


And the. remaining part of it, which i is below the Horizon, as ;B c. 


is called the 
NOCTURNAL ARCH. 


With regard to the Sun's apparent. motion, theſe Arches determine he 
different lengths of the days and nights. _ 

Having now diſpatched ſuch conſiderations as are of a more gon? 

nature, and ſuch as may be looked on as preparatory to what is to fol 

we may now proceed to enquire into the r of Aſtronomy between 
the e and the time of Thaler. 

T H E 


1 Foles nor under the Equator 3. and therefore, 
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Tuz FLOOD ro THAI Es. 


E Flood is the higheſt that Arts and Sciences of any kind 
F 8 aF can pretend to go; and the firſt account of any thing after 
: T that, which looks like aſtronomical, is, in the opinion of 
N. N ſome, the tower of Babe! *, built, according to = for 
an Obſervatory. But there is nothing of this kind that can 
be inferred from the hiſtory of that building, which was, fay eur 
Tranſlators, to make the builders a name, leſt they ſhould be ſcattered 
% over the face of the earth.” _ 5 * 
But others have conjectured, and with good probability, that by the 
word Sem, inſtead of a name, is to be underſtood ſomething ener 4 or a 
mark, which in an open flat country, as that is, might be a direction to 
perſons at a diſtance where to repair home again. 
And as there is no good reaſon for thinking that Aſtronomy was cul- 
tivated fo ſoon after the Flood, ſo it is not eaſy to apprehend what Ob- 


Jervations could be made from a tower, of what height ſoever, whic 


rb on Sh Re 


TI UE LES erate np 


they could build, that might not be made as well without. 12 8 


Though it was ſaid, that Arts and Sciences go no higher than the 
Flood, yet, it muſt be owned, Joſephus places the rife of Geometry 


„Gen. chap. xi. | 
| E 2 : | and 


5 
, * 
— * 5 
, 


28 Taz HISTORY or ASTRONOMY. 


and Aftronomy-mpeh higher, and aſeribes the invention of them to e \ 
ſons of Serb, Who wrote” their diſcoveries on r 0 ·w Pillurs, "one of Bick, 

. and the other of fone ; the laſt of which, he ſays, continued till his time, 
in the Land of Jjrjad. _ 

+ = Fefephus doth not ſay that he ever faw this pillar hirblelf; and where | 
thi Land of Siriad is, no e or Hiſtorian, has informed us. 
Mr. Dedwell * ſuppoſes it muſt be ſought for in Egypt. And it may be 
that at Thebes, ot at ſome other* place in the Upper Egypt, there was à 
pillar with carvings, ſaid by the Egyptian prieſts to have been the work of 
of Thoth, or Soth, which Teſephus,: for the honour of his nation, was 
willing to ſuppoſe was the work of their great anceſtor Serb, or his im- 
mediate deſcendants. And it muſt be farther obſerved, that from the 
verb /aad, which ſighifies 79 a/tend, the'Upper Egypt is Rill called. by the 
Eaſtern Geographers Said. It may be then, that Joſephus, or the author 

from whom he tranſcribed this account, wrote xaiz y7v ZAIAA, which, 
being a word not commonly underſtood, was afterwards In into 
the unmeaning word Tifiad a. 

But. to return to the times after. the Flood. It muſ be obſerved that 
there are three Nations in particular, who not only boaſt of their great 
antiquity as nations, but likewiſe of the great antiquity of their. a/tro- 

komical obſervations : theſe are ' the Bachlonians, Egyptians, and Chinęſe. 
I ſhall only add a word or two here with relation to each of theſe Nations, | 
having 10 ow more at OCT OE AER them RO mes occaions. + . 


5 


23 * 


CCORD I NG to Tully +, boaſted. of their CDRs bd 
A the Heavens for 470,000 years. Diodorus Siculus + ſays, 47 3,000 
years; and that from the temple of Belus,- which was built very high, 
* Chaldeans accurately obſerved the riſings and ſettings of the Stars . 
But as he acknowledges that this building was in ruins in his time, 
and that authors were not agreed in their accounts concerning it, all that 
he ſays of it, and the obſervations made there, mult be looked upon 
only as hearſay and common report. 
Calliſibenes, according to Porphyry, as he is cited 'M Simplicius 8, ſent 
"Ariſtotle from Babylon, when it was s taken by Alexander, +. obſervations for 


CY In Appel ad Diſſert. Cyprian. P- 2. | + De Divinat. P- 50. 1 page 118. 
EL + 7 5 - | Page 98. $ In his Comment on Ariſtotle de Cœlo, p. 123. 
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190 3 years {is that time. Bah Jon was taken by Alexander about the 
year before Chrift 330; to this add 1903, and the Bubyloniany will have 
Jad obſervations for about 2230 years before Chryft. 
But what kind of obſervations theſe were is not known, as no par- 
. Ae are mentioned, nor any thing more is ſaid of them by any other 
author than Sim licius, who lives under the emperor Tuſtinian, about the 
year after Ebril c50 _ 
As to Eclipſes of the Moon, the oldeſt that Hripparchus found were 
of ſervice to him, went no higher than the- year before Chri/t 721. 
Whatever obſervations, therefore, the Chaldeans had before this, they 
were probably rude in their kind, and chiefly, if not intirely, related 
to the ing and ſettings of the fixed Stars, and the forming them into 
Aſſemblages, or Conſtellations. 
The Greeks are expreſly ſaid by Herodotus * to have borrowed the uſe 
of the Pole and the Gnomon, and the method of dividing the day into 
twelve parts, from the Babylonians: 80 that by his time they had pro- 
| bably marked the Solſtices and Equinoxes, and conſequently knew, 
with greater by mts than formerly, the length: of the Tropical. 
Fear: > 
By the beginning of the Chriſtian Ara, it ap ears, as I have remarked 
in another 7 F, they were acquainted witli the Moon's mean motion, 
and knew that ſhe had North and South TOI] or did not it Keep con- 


| Rn? in the: Ecliptick. 


4 N 4 * „„ . . 


H E next great pretemtiers-4 to national. 2 are the Bombs 
Simplicius, in the place above quoted, ſays, he had heard that 
they had obſervations on the Stars for 2000 years paſt.” Simpliciuc, 
as already has been taken notice of, lived under the emperor Juſtinian, 
about A. D. 530. If therefore he computed from his own time, theſe 
obſervations began about 1500 years before Chriſt. What obſervations 
theſe were is uncertain ; but probably they contained only remarks on the 
rifings and ſettings of the fixed Stars with reſpe& to the Sun, and a 
winds, rains, &c. attending them. To theſe perhaps might be add: d 
the periode of the Moon and _ and afterwards thoſe of 89 85 other 
Plancts. 
Page 127. + Three Letters to M. Folkes, &c. p. 15. | 
According 
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According to Diogenes Laertius, the author of their hiloſophy was a. 
Nius, the 15 ther of Vulcan. From his time to that o Alexander I 
Great were 48,863 years. But Dicearchus, m the Scholiaſt on Apol- 
lonius * places Nilus only 436 years before the O/ympiadr. Theſe be- 
|: the year before Chr; 777 therefore Nilus lived only 1200 years 
before Chr: I, or about 200 years before the reign of Salmon. 5 
From the time of this Nlus to Alexander the Great, as Laertius adds, \ 
there had been 373 Eclipſes of the. Sun, and 832 of the Moon. But 
where theſe Ecli 2 were obſerved he doth not ſay, nor what authority he 
had for ſaying they were obſerved at all. It doth not appear that Hip- 
farchus made any aſe of Eclipſes obſerved in Egypt; becauſe probably 
neither their times, nor quantities, had been ſet down, at leaſt with 
ſufficient accuracy, for his purpoſe of ſtating, from them, the mean mo- 
tions of the Sun and Moon. 5 
The Egy Egyptian hiſtory is a collection of fable and perplexity. From 8 
the reig the Sun to the time of Alexander. tbe Great they computed, 
ſays l Siculus +, about 23000 years, The mention of Alexander, 
_ plainly ſuggeſts that theſe extravagant computations were made under 
the Ptolemies, by the Egyptians, out of envy to the Greeks, by ag 
they were conquered, 
 _ Diodorus yer; ſays, that he was in Egypt himſelf, Olympiad. 180, 
about fifty years before Chry# ; and that after the Gods and Heroes, who 
had reigned in that country 18,000 years, they had been governed by 
Men till that time, during the ſpace,of 15, ooo years. The whole time, 
therefore, of the reigns of Gods, Heroes, and Men, amounts to 335,00 
years before the beginning of the Chriſtian Ara. 5 
Manet bo, as cited by Diogenes Laertius &, ſays, that the Exyptians 
taught Zeamny mrxAuTar ts To 0xezopa.Th ys tuTITIEoAar, that the Moon was 
. eclipſed by falling into the Earth's > ſhadow ; 3 but how early they were ac- 
- quainted with this doctrine. of eclipſes, is not ſaid. 
Diodorus Siculus || ſays, that © obſervations.on the order and motions 
of the Stars had been made with particular exatineſs by the Egyptians, 
and that they preſerved writings concerning them for an incredible 
number of years: that they had obſervations on the motions, periods, 
« and flations of the Planets, r. their influences: that they could fore- 
tel ſuture events, as blights, diſeaſes, earthquakes, inundations, and the 
appearance Comets. | 


-* Argonaut. p. 186. + Page 22, 42-P age 41. 5 Ut ſupß. UP age 73˙ 
| And 


ROM THE FLOOD To THALE S. 31 
And yet, which is very extraordinary, notwithſtanding the obſerva- 
tions of the Stars, which the Pgyprians, he fays, had wrote down, for 
an incredible number M years, he tells us *, that Safuches : was the in- 
« ventor of Geometry and taught them the theory of the Stars, and 
« the method of obſerving.” But Herodotus, as we ſhall ſee by-and-by, 
places the beginning of Geometry no higher than the reign of Se/oftris ; 
and therefore if Sa/uches be nothing more than the Sgſac of Scripture, 
modelled after the Greet manner, and Sac the ſame with Se/o/tris, as 
ſome think, the obſervations will go no higher than the time of Solomon, 
or about 1000 years before CHI. | | „ 
One thing it will be highly proper to remark in this place, that, among 
the Egyptians, the word Year did not always ſtand for the fame preciſe 
quantity of time. EE FE | 5 | 
In the early ages, according to Alexander Polybiſtor and Plutarch, their 
year conſiſted of one month, and afterwards of four months, 1. e. their 
firſt years were lunar years. - - | I 
__ Cenſorinus r, but with leſs probability, ſays, that their oldeſt year con- 
ſiſted of 7209 months; that afterwards it conſiſted of four months; and 
laſtly of thirteen: months and five days. But it is plain this could not be 
till long after the times we are now ſpeaking of,. when. they came, by 
intercalations, to adjuſt the motions' of the Sun and Moon together. 
This laſt obſervation will greatly qualify the incredible number of years, 
as they are called by Diodorus above; but to judge of the ea of the 
Egyptian obſervations,” it could have been wiſhed that he had preſerved 
an example. It is probable all that he ſays of the Egyptians and their 
obſervations, is nothing more than what he had by word of mouth 
from the prieſts: for it no where appears from Diodorus, or Herodotus 
before him; that the Egyptian, had any books, or that the Greeks ever ſaw 
them, or could read them, if they faw them. | 
Tis true, indeed, Clemens Alexandrinus d, about A. D. 204, an Egyptian 
by birth, and a man of great learning, ſpeaking of ſome Egyptian cere- 
monies, ſays, the prieſts were to learn by heart what was contained in a 
certain number of 4994s wrote by Mercury. „„ 
But the good father knew nothing of theſe books himſelf, and was 
greatly impoſed upon. John Henry Urſinus, in his Familiar Exercitations, 
and the learned Mr. Arnold of Nuremberg, will have the books aſcribed to 
Hermes or Thoth, to be a forgery of the ſecond century. But it is likely 
the forgery, at leaſt in part, was older: for among the books attributed to 
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him Was a treatiſe on Botany, mentioned. by Galen * , who, at. the Git N 


time condemns it as M va! mAzouals, an idle Fergery. But * 


flouriſhed under Trajan and the three ſucceeding emperors, a 
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HE next e, to trot national e are ng cg. 


Aſtronomy and Mathematics; but how uncertain, and, in many caſes, 
how contradictory to all reaſon and truth thoſe accounts are, I have ſhewn 
at large in the Philgſophical Tran/attons . And what is there ſaid, is 
confirmed by Mr. Renaudot, a learned Frenchman, in a Diſſertation at 
the end of his Tranſlation of ancient Accounts of China, by t ] e 
medan travellers, who went thither in the ninth century. 

I ſhall not repeat what I have already ſaid, but only — that 1 
order to clear up the confuſed accounts given of their Aſtronomy, it 
may, perhaps, be of ſervice to diſtinguiſh the Hiſtory of it into ret 
periods; the time before the Ara of Nabonaſſar ;---from thence to the 
time of Ptoleny ;---from thence 'to the coming of the Je n * 
China. 5 
Under the firſt of help pietieds; I think, abe nothing more han: an 
Eclipſe of the Sun, ſaid to have been obſerved the year before CHriſt 215 9. 
and a Winter Solſtice the year before Chriſt 1111, till we come to the 
year before Chr 882, when they give us another Solar Eclipſe. © Mar- 


tini, indeed, ſpeaks of a Winter Ls obſerved by them 2 342 os: * 


before Chriſt. 
The great difficulty here, is to com prehentl i in what manner ſo very. ad 


an Eclipte of the Sun ſhould have hve preſerved, and no other, during 
ſo long an interval of time as 1273 years. May we not ſuſpect that 
theſe ſuppoſed obſervations are in reality nothing more than the reſult of 
ſome bungling calculation? Mr. Caſſini, upon calculating this Solſtice 


of Martini, found an error in it of 50 years; as likewiſe in the con- 


junction of the five Planets, ſaid to have been ee in the Chmeſe 
Conſtellation XE F. 


De Simp. Medicam, lib. vi. + Vol. xliv, p. 476. 1 Renaud, p. 211. ut ſup. £ : 
: „ 


9 * 


Very extraordinary things are told us, by the Jeſuits, of their 
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and ſubjects an 


* „„ TN, AT 


FROM. THE Loo 10 


"0p to the Eclipſe the year þefore'Chri#'882; that is but juſt before the 


æra of Nabonaffar, e ee the Chaldeans did obſerve, and might 


be allowed; but the Chingſe hiſtory, it ſeems,” doth not remark even the 
* This account, therefore, can be at beſt 


but barely Sorical, and ſhews that this Eclipſe could not have been ob- 
ſerved by them as pb purity 3 chat! wy it doth not 1 f that they Eng 


day on which 1t hap 


uſe to be made of it. 
When the Feſuits tell us +: ng the he or the: Pakelte of 75 Nee, 


have very ancient books of Hiſtory and Aſtronomy, and that they mention 


the tranſactions at the building of the tower of Babel, we may ſafely con- 


clude them, I believe, to be ill- grounded reports, and not too haſtily to 
be credited. For the Jeſuits do not ſay, that they had fo much as ſeen 


| theſe books, and much lefs peruſed them: and how little haſty or com- 


T HAL E S. 7 


mon reports are to be credited, Va examination, may be learned | 


from every day's experience. 


I have already obſerved ꝓ, what little nee can be had on the 
Chineſe Hiſtory ; fince they ſay themſelves, that their books of Hiſtory, 


their claflical books (whatever thoſe mean) and their books of Afﬀtrono- 


, were burned, by order of the emperor Jin chi- Bang, about the 


year before Chriſt or their books of Medicine, Aſtrology, "and Apri- 


culture, alone being ſpared $.- 

This Hiſtory, no Goubt, is very extracrdindey' ; and if not intirely 
falſe, yet cannot be fairly repreſented. ; 

Aſtronomy, I am afraid, originally owes its birth and progreſs to 
Aſtrology; and it ought to be made appear that the Chineſe confidered. 
and treated the two ſciences as really diſtinct. But when the Feſirs tell 
us, that they ſuppoſe a mutual relation between the actions of princes 

5 the celectial phenomena, and that it is in order to 
« diſcover that relation that their Aſtronomers have employed all their 


* pains ||,” is it not the ſame thing as, in other words, to declare, that 


the two ſciences were among them, as every where elſe, confounded, and 
looked upon as one and the ſame. 

The prince, therefore, that burned aſtronomical books, burned like- 
wiſe aſtrological books: and the fact may have been, that the Aſtrolo- 
gers had either foretold to this prince ſome event of conſequence, that 
never came to paſs, or. ſomething that tended to diſturb the ſtate ; and 
if, on either of theſe ſuppoſitions, he . all aſtrological books to 


* Obſervat. Math. Aſtron. &c. vol. iii, p. 58 I Vol. ii. p. 120— 127. 
2 Philo. . Traning, ut. ſup. § Vol. ii. p. 2. Vol. u. p. 31. 
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„ Tas. HISTORT er ASTRONOMY, 


be b | it is. not ſo much to be wondered at; and as by this means 
the ſcience. of Aſtronomy, it muſt be ſo called, was brought into diſj- 
the 7 we cannot be 2 that from the time . 2 bs 


e Igliuts themſelves oblerve a, there were — 5 

12 2 Aſtronomers, nor books of Aſtronomy, nor any 1 me- 
« thod; and that all that remained were only confuſed traditions, cata- 

« Jogues of Stars and. Conſtellations,” and fragments of books. . nd 


JJV 
Having ſaid r e much on Obſerrations.and Obſervers, And as 


we ſhall have occaßon, all along as we proceed, to ſay more, it ml ph 
be i proper. in this place, to add ſomething on the nature 8 7 


Tux USES or oBSERVATIONS. 


Ee ſcem at firſt to have been made, and muſt be oo both, in 


order and nature, en. the fixed Stars. 
9 25 thoſe fixed Stars were probably firſt obſerved that lay in or hear 
a the Sun and Moon. For obſerving the time between the 
any fixed: Star till his return to it again, the ancients de- 
ne, enough, re may ſuppoſe, at firſt, the l 


"A LENGTH OF THE YEAR. 


In the fame manner, by obſerving the time . "MI the Moon" © 
9255 Bas fixed Star, and returning to it again, they _— we. may 5 
e, the Moon's ny ee 


PERIODICAL REVOLUTION. 


What hath been here faid of the Sun and Moon, will equally h. kol& 
good \ with regard to the 
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Mt ] PERIODS OF THE PLANETS. | 
It is as by objeyving the appulles an the Moon and. Planets to fixed 
Stars, that the 
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Or, obſerving when the Sun bath the 
e and ſubtracting this aſe Tomes the nee it will give tbe 


ron THz FLOOD fe THALES. "Mp 


INCLINATIONS er 1 ORBITS, 


and the quantities of thoſe Inclinations, or their greateſt Latitudes, were 
diſcovered, or aſcertained. . 


By obſerving the height of the Pole, we diſcover the LaTITVUDs of 


4 hs * _ we N21 in. | N fince che n a LATITUDE * 


eqn to the 
| HEIGHT. or THE EQUATOR, 


if we e übte that height Bun the Sun: 's meridian altitude on the " 
of the Summer Solſtice, we ſhall have the | | 


(3-40 


OBLIQUITY or THE ECLIPTIC. ; 
greateſt and leaſt meridian alth 


DISTANCE BETWEEN THE TROPICS. 
If this Lanes f divided into tro equal parts, it will give the Sun' 8 


GREATEST DECLINATION., 


This Decision ik be North or South; and if it be added 0 * | 
Sun s leaſt leaſt meridian 8 or 9 from his greateſt, it will 


=. 


KF the 


HEIGHT or THE EQUATOR. 


And 2 of this to | ninety degrees, will give the 
HEIGHT o. THE POLE 


at the place where the Obſervation was made. 


Having hitherto conſidered ſuch Cireles as are 3 to the Celeſtial 
Globe, it will be neceſſary, in the next place, to take a view of ſuch as 
to the Terreftrial. - 


On the Terreſtrial Globe are drown an Equator, Ecliptic, two Tro- 


pics, and two Polar Circles, correſponding with thoſe in the Heavens. 
But this will beſt appear by what is called an 
F 


2 | ARMIL- 


Ig 8 H . 
DEF INI r. . 0 5 15 


The 3 of any lone, « as, Z. is an = 
1 the Meridian E Z, intercepted e the 
| ace Z and the Equator EQ. .- i; 
If HR repreſents the Horizon of any lace, 
„as Z, then the arch PR will be the height of 
the Pole there, and the arch H E al be the 
height of the , Me in that enen: 17 $97 ki. 
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PROPOSITION VI. 


no” 


The Latitude of any place, E Z, is equal to P R, the height of the 


Pole there. 
For the an EZP—90%=ZPR. Pon which, Tz we take the 


common arch. ZP, there remains EZ= PR. PIE: W. W. D. 
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DEFINITION. on 


15 The 8 of any place is an TR on 
the Equator, intercepted between a Vertical 
89 afling through the Poles of the World, 
P p, and ſome known point in the Equator. 3 
Let D be the known point in the Equator; 
then the Longitude of the place A will be the 
arch of the Equator D a, intercepted between 
the Vertical PAap and the known point D. 
The Circles BA Mi PB p, PC p. are called Circles of LArirupr; 
or MERIůðBITA NS. | 
And if the Longitudes of the places A, B, C, are reckoned from one 
Meridian i in n as PE p, then ſuch Meridian is commonyy called 


ee e Tur FIRST MERTDIAN. IRE. Go [4 


þ us 


48 
411 ; 


: 


The Postel of this Firſt Nen is arbitrary b. een on are 
or Globe, there is neither beginning nor end, properly ſpeaking ; and 
therefore any place may be taken e for the e in, ſuch 


| Kind of reckonings as theſe, ting Ta 
| 8 : The 
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The firſt rſon, whoſe works at leaſt are come down to us, who 
comp uted | ne of places by Lon Rüdes and Latitudes, was 


Prolemy, about the year after brit 140. 1 
And the reaſon 55 the diſtances of places, as they lie is Eaſt and Weſt 
of each other, were called their Longitude, was, perhaps, becaufe the 
ancients knew more of the habitable World, from Eaſt *to Weſt, than 
from North to South? and theret fore they” called the firſt naar Lad and 
the other its breadeh # 191197 4 LPT tomos novig of 
i wi made his PikevMubivray to 208 through what were then. 


called . 
Tur FORTUNATE 1SLANDS:. 8 


Bulle theſe Waben rr IsLAnps lay, is undertain“ By fome 
they are ſuppoſed Hat e, with. thoſe now called the CAN ARIESVCF— 
and indeed one of P?olc bare ups pe is called by gif. 5 
in his Geography, Kara. Nass and to this he aſſigns Longitude,1? ' 
and Latitude 110 North 

In what manner theſe Fon ruxarz 1 SI ANDS might have been diſco- - 
vered, will be ſeen when we come to 1 of 1 In the mean 


time we may . the following. . OT GE OV Cid eg 


244 ' L 48 7 ET 3 ; 


PROBLE M. 


To fad'ok the Glebe! the Longitude and: Latitude in given or c known 
lace, 
: Turn the Globe round its axis; till the given place lies exactly Ger 
the (Eaſtern ſide of the braſs) Meridian, chin that degree upon the Me- 
ridian which is directly over it, is the Latitude; which is North or South, 
as it lies in the Northern or Southern Hemiſphere. 

The Globe remaining in the ſame poſition,- chat degree: upon} the 
Equator which is cut by the braſs Meridian, is the Longitude required 
from the firſt Meridian upon the Globe. 77 

If the Longitude is counted both ways from the firſt Meridian upon 
the Globe, then it is to be conſidered, whether the given place lies 
eaſterly or weſterly from the firſt Meridian, and the PGCE; muſt be 
expreſſed accordingly. _ | 

To this, likewite, we may add the following 


„ See Varen. Geog. vol. ii. p. 670. 


PROBLEM- 
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The Longitud d — given, to 5 a er oa de 
f Globe, 
Seek eee \ Longitude in the Equator, and ITY that point to 
the Meridian; gin count from the Equator on the Meridian 2 
of Latitude given towards the Ne or South Pole, accordi 
Latitude is northerly. or ſoutherly 3 and under that degree e Lace 
lies the place required. 
VN. B. It is uſual with. Sailors to reckon their Longitudes From the 
"laſt point of Land which they faw at their ſetting out, as e. g. the 
Lake noſt een Ae a of Cornwal il ; ae ee 


4 JAE: WO, 1 5 SM 091 
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*With'thele laſt is intimately connected the following ee 
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T0 f find the Hifferemce of Lowes between any two give en "OY ©. 

Bring each of the given places ſucceſſively to the Meridian, and mark 
where the Meridian cuts the Equator each time; the number of degrees 
contained between. thoſe two points will b be .the. lifference of . Longitude 
; required. nt” 

Or, having brought one of che given 8 to-the Meridian, rin 
the index of the Hour Circle to twelve o'clock; then having brought 
the other place to the Meridian, the number of Hours pes. be- 


tween the place the index was firſt ſet at, and the place where it now. 


a aan is the Gifference of Longitude in Time. betet ther two bd) 
TT EY ENCES. ks 


"The difference of Longitude betwixt Rome and outen will be 
found to be 19 deg. A in Time. . 


Sometimes it will be of uſe to try the following Problems. 


PROBLEM 


- 
A] 
8 
2 
* 
+ 
* 
x 
"Vo 
5 
— 
* 
2 
2 
= 
311 
% 
- 
2 
— 
5 4 
fe 
2 
7 
. 
7 
2 
I 
8 
8 
= 
$i 
a : 
8 
2 


PROM: run FLOOD: ” THALES. 30 


1 Lr N I 


W bein 8 given, to and on | this Globe all thoſe 932A that have. 

; 2 Latitude with the given place. 

The Latitude of the place being marked upon the Meridian, turn the 
Globe round its axis, and all thoſe places that paſs. nager. the laid marks. | 
SN RS e eee | 


0 


To find the difference of Latitude between two places on the Globe.. 
This Problem admits of: two Caſes. | 

I. If the places lie both. of them on the ſame fide of che Equator. 

II. If ihe. places he on different. ſides of the Equator. | 
Bring each of the places propoſed ſucceſſively to the Meridian, and 
obſerve where they interſect it. If the places lie on the ſame ſide of the 
Equator, ſubſtract wo leſſer Latitude from the greater, and the difference- 
will be the difference.of Latitude required. between the two Les 

But if the places lie on different ſides of the Equator, en add the 
two Latitudes together, and, in this caſe, the ſum will be the difference 
of Latitude required. 

In the poſition of the firſt Meridian, given above, Ptolemy is fol- 
lowed by A Fraganius and Al Batanius, two learned Arabian Aſtro- 
nomers. For it doth not appear that the Arabians had either Geography, 
* „ before they became inte. with the writings of 

role 

But Abulſeds, prince of Hamab, a very celebrated Hiſtorian and Geo- 
| | inp who died an. (Heg. 733.) Chr. 1332, computes his Longitudes 
from the extreme weſtern n of Africa, ns. as is ſuppoſed, >, 
| —_— 1 4 5 

This promontory is, n, ſuppoſed to be 10 ces. to the caſt of 
the Fortunate Hands; Ach is e reaſon why 22 of places 
5 1 /eda are 10 degrees. leſs. 4 in the other Arabians that follow: 

folemy *: 

This obſervation is neceſſary to «© remembered, whenever. we com- 
pare the f 0 of places in Aulfeda with, thoſe of other Arabian: 
Geographers that follow Ptolemy. | 


% 


See Greaves, in Hudſ. Geog, Min. p. 8. 


But 
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But neither of theſe poſitions of the firſt Meridian a been 2 


followed. nn 0 95 f | 
For it was afterwards placed through. Ter LM one 17 4 
called the Az0kzs./ it, 44.5 3. Os ISS 4 1 18 TEES Sk SALE; Þ . i: Ti 


But this could not be before the ear alter Chrip 1448, bi ; _ 85 | 
were firſt diſcovered by the Portugueſe,  - © WV 
Ibe Dutch placed their firſt Meridian xhevigh the Pike gf Tanrif, 
becauſe thought to be the higheſt hill on Earth 3-and'the French, ſinte 
the year 1634, by command of the French ins haye made the Me of 
Ferro, one of the Clnaries, their fitſt Meridian 
Of late years every nation reckons their Longitude from the princi Jal 
City in their reſpective Countries, as London, Pargs, Amſterdam, Gc. 
The Engliſh Aſtronomers commonly, now, make the Ro yal-Obſeryatory 
+ at Greenwich" their firſt Meridian, and compute” their 100 pitudes from 
ie Pars 3 a8 the Fren ch Aſt onomers do theirs Fro the Royal a 
at Arif. Soap. F.5d; F Ft 11 
On che Globe Abe Metidiais are Nralen wbb every 15 30 of I 
tude; becauſe 1 50 on the Equator benen to Th in Tim me. | E or 
360. l . BI 11155 
and 0 Fe eh the Büſuätst will be found to correſpond to 4. of Time 1 . 
Upon this principle may be computed ſuch a l. Table as is. here in. An. 
nexed, ond, will be ; requently of great uſe, as in the eee my 
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7; >The difference fi 5 00 as one at 7 Te pla n en 
to find gs cfferente or EONS, - 3 e 


1 fo the Time at . 6 de to he two „Gelee in ite Gager 
= noon; and let the Time 6bſerved at another place, ſuppoſe Kaniſkat/cha, 
be twelve o'clock at Night; the difference in Time is ten houts. But 
10h by the Table is equal to 1 os the difference of Longitude between 
London and Kamfeatſcha. 5 | 
"Kaniſtatſcha is here given as an Example, becauſe of a'North-Eaſt 
paſſage that hath been attempted that way to the Ea/i-Indier, and be- 
cauſe rn Bebring, in the Ruſſian ſervice, 33 8 means of 4 lunar 


0 Varen. Geog, vol. ii. p. 672. | | ; 
| | Ediple 
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Eclipſe, obſerved by him there, found that it lies much farther to the 
: Eaſt than it is laid do fin out preſeut Maß r. 

I be Ruſſians have ff oe publiſhed a Map of Captain Bebring's voyage 
and diſcoveries. 

From this difference 6f Meridtans in Time it follows, that if a Ship 
ſails round the World, ſtill directin her courſe eaſtward, ſhe will, at 
her return home, find ſhe hath een. one whole day of that ſtaid 
at home; that is, if they — it May 1, the Ship's company will 
reckon it May 23 if weſtward, a day leſs, or Abril ge 

This hath been taken notice of by navigators. It was during dur ſtay 
« at Mindanao (ſays Captain Dampier) ) that we were · firſt made ſenſible 
« of the change the-courſe of dur voyage. For having tra- 
4 bat 4 95 vard, keeping the ſame courſe with the Sun, we con- 
« ſequently have gained ſomething inſenſibly in the length of the parti- 
** cular days; but 70 loſt, f in che tale. the bulk or _ of ſhe days 
« or H 3-1: < ; ©, if; 4 

20 According to the : ent un ite of England and Maddahoo, this 
« Ile. being to the: Weſt from the Lizard, by common| computation, 
« about 210 degrees, the difference of Time, at our arrival at Mindanao, 
„ ought to have been about, fourteen, hours; and ſo much we ſhould 
« have anticipated our eee vin gained it by bearing the Sun 
* company.» 4; | | 
Now the natural ay; in every particular place, muſt be conſonant 
« to itſelf; but this going about with, or againſt the Sun's courſe, will, 
« of neceſſity, ns a 2 — in the calculation of the civil day, be- 
« tween any two laces. Accordingly at Mindanao, and all other places 

in the Eaſt-Indies, we found he Baropens a day before us, both 


Pater 


Natives and Europeans. For the Europeans coming eaſtward; by the 
« Cape of Good: Hope, in a courſe contrary to the Sun and us, where- 
ever we met, they were a full day before us in their accounts. 

So among the Indian Mahometans here, their Friday, the day of 
their ſultan's going to their moſques, was Thurſday with us, though it 
« was Frid alſo with thoſe that came eaſtward from Europe. 

Vet at the Ladrone Iſlands, we found the Spaniards of Guam keeping 
the ſame computation with ourſelves; the reaſon of which, I take to 
be, that they ſettled that colony by a courſe weſtward from Spain; 
the Spaniards going firſt to America, and thence to the A and 
Philippines . 


+ Sec; the Philol. . No. 482, and No. 43. 5 + b vet 377. 
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Ah ny place being g 


ſucceſſiv ely, and mark their 


120x/(Twr FLOOD HALBES. 43 
The Longitudes and Latitudes of plaees give only their relative 


| Uiftances: on the Globes the Wann their true diſtances Sen m 


following CCC gin 16% mag 


ffs 


£14 4 w * 4. F- . © 
£62 3 3.4 Fe "LL 0 


en to find the diſtance of that place from apother in 
a great Circle' of the Earth, 


IJ. If they lie under the dame Nlecidas, bring both the places up to 
the Meridizn; and mark io number of degrees yo, the Meridian inter- 
| oe between them. 


Multiply the number of Wet thus found by fi bt, and they will 


; give the number of Italian, or geographical, miles between the two places. 


t if we would have the number of En ngliſh miles, the degrees before 


found muſt be multiplied by fixty-nine and a half, or ſeventy. > \ 


II. If the places lie under 1 1 Equator, bring then up to the Meridian 
ifference of Longitude la degrees on the 

Equator; theſe degrees, multiplied by ſevent ty, wil give the diſtance of 

the two places from each other in Englim miles. 

III. If the places lie neither under the ſame Meridian, nor under the 

Equator, then lay the Quadrant of altitude over the two places, and 


mark the number of degrees intercepted between them. Theſe degrees, 
multiplied by ſeventy, will give the number of Englith miles between the 


two places in a great Circle of the Earth. 
From the accounts given above of the Egyptians, it femme, as already in- 


timated, that the word YEAR was applied firſt to the motion of the Moon. 


For the verb T Sbanab, from 96 comes the ſubſtantive Uh 
year, fignifies iterabit, and is applicable to any periodical return, And 


as that of the Moon is the tho! eſt, it is probable, the firſt obſervations 


were made upon her, and afterwards upon the Sun. The oldeſt ſyſtem, 


| therefore, Was moſt ER this; the ſimpleſt that can well be imagined. 


Here ABC is a great Circle in the Heavens, 
where the fixed Stars and Planets (at firſt not 

- diſtinguiſhed from them)- were ſuppoſed to be 
placed. E the Earth in the center of that Circle; 

B; S the Sun, deſcribing a Circle about the Earth in 
a year; and M the Moon, deſcribing a leſſer 


Circle about the Earth in a month. 


Nen, the Greek Name for the Moon, ſeems 
to come from the Hebrew or Chaldee 7735 M- 
G& 2 nah, 


POE LL as * ab Rr 1 


nab, numerhvit, ſipputavit; and from arab, or, in the Aub 
danguage, : E Are „pri ſtrip fo tempore notuvit, Oe. comes: TIT 22 15 | 
another: name for the en and l wiſe for a month; whicli ſeem 
intimate, as if the oldeſt meæaſure of, en ee the pg — 8 
we altos lan was a month. 
— e month is of two ſorts, PERIOD L 1 The. of 
: \ theſe is the time in which the Moon 2 her courſe i ppl be 
the Earth, without any regard to be 19 — The. ecand is all, that 2 of 
time between one conjunction of the Moon with the Sun and. che wexts: 
This month, perhaps, was. originally the ſnodical. month only, or, as 
Was laß Laid, the A, Aga between. one conjunction and the next; 
e, ſuppoſing the Earth at Teſt. at E, the time 
N hire from the Moon's (5) 885 the Sun (O) in de- 
NT 


LR IE i e ee N 1 8 BIS 4 
FEET 
I E % 2 Peine o „ 
e „ : - _— 


& 


= n a W 
S 


5 Vi the Circle AR Oral l. ſhe. e n 

N N if (445 N 2 him again. 144 

we 21 1 75 1 44 ” This, time, il. the Son flood All. . 8 

„ HINT O66 E be alw ways the fame ;. and the PERIODICAL 

= JV SVNODICAL month, would be 

* „ 6h equal: or of the ſame length. 

OT ö 1 a 70 t while the ö $4 Rat orbit A BE 
3 3 4 the Earth at E, let the Sun, by his apparent 
nuts ation, za forward from 8 to D. It is. lan that the Moon 
will not come up in conjunction with the Sun again till, beſides deſeribing 

her orbit, ſhe hath deſcribed,. over and e ee arch MF, Sorrepond- 


o 
* 


WE! EE” 


to. the. 1 7 . ſega | 
| rhe month,, at firſt, was N to be finiſhed "Gon days; and. 
Am when the motion of the Moon came to 1 — compared with, 


and adjuſted to the motion of the Sun, twelve of theſe were thought to 
correſpond exactly with the Sun's annual courſe. And * our gy ſince 
30 * 12 = 360, this, probably, became the reaſon why 360 degrees, or 

PA were mage e the common. meaſure of. i n in oro 


And the « periodic month ef JP ly <a 275 75 43˙ 
; Difference - + Oar 


The nts: the eu was 1 ſuppoſed to be nearer the __ than 
the Sun, was on account of the ſwiftneſs of. her motion, thou f h their di- 
| ſtances 1 were * begun t to.be eee o ry as this; indeed they eould 


not 
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not before Geometry was taught, and applied to the Heavens. But this 
was not till long enough” after the times we are now ſpeaking of. 
As we have ſeen that the month is of uo ſorts, ſo it may not be im- 
proper, in the next place, to obſerve, that the year is ſo too. | 
The time meafured by the San'sreyolution from any © . 
fixed Star to the ſame fixed Star again, contains - 365d 6h 9 14“ 30% 
ane e f, . hn” Tt F 5 
e eps 1 
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But the time, meaſured by the Sun's revolution in 


the Ecliptic, from any Equinox, or Solſtice, to E | 

0 | - Ss , ; ; 92 « 30x; wet 2 * 13 * „„ 8 
the ſame again, conſiſts now ft 36 54 55 48 5% O0 
SALT, print ef LELAS 11. 4.5 889) 44 541 


rr YBAR 

The difference between theſe: two ſorts of years is: =- -- 20' 17” 30“ 

And here, in order to underſtand ſome paſſages of Scripture, we may 
take notice, that what is now called a year, ſeems in very early times to 
have been 'termed D Tamim, days, i. e. 4 fyftem of days.” Ko hah 
Rebecca * ſent her ſon Jacob to Padan-Aram, to avoid his brother Efau's 
reſentment, ſhe adviſeth him to ſtay there PIR Dp. Tamim ebadim; 
our tranſlation ſays,” a few dayc. But that is not a tranſlation of the 
words; for Me cha, and, in the plural number, n ehbadim, never 
ſignifies a few. It is properly dies unos, 1. e. one item of days, or a hear. 
Beſides, the abſence of a /e _—_ would not have been confiſtent with 


ſo long a ee nor the occaſion of it. 


This mode of expreſſion was afterwards laid afide im common uſe, and 
was retained, or fomething like it, only in the prophetic ſtile. . 

The firſt mention of a ſyſtem of days, called 2 wech, or ſeven days, 
is I where Laban deſires Jacob to fulfil Leab's week, i. e. to keep the 


| „ the time out, which was even days. 


As therefore this ſyſtem was earlier than we have any reaſon to think 
the motions of the planets were known, it could hardly be derived from 
them. 2 | | 1 FREIE ; 

The tropical year, as remarked above, according : 

to modern obſervations, conſiſts of - - 3654 gb 48' 57% 


aan Xxvii.-. + Gen, xxix. 27. 


But - 
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But the time meaſured by twelve revolutions 0 ‚‚ 
the Moon, from the Sun to the Sun again; or 
twelve new eee 18 een, ins Ad 3564 4. 37 


and; 1 is called Hh ets A ielg oxi wb . 9851 
| Tus 4 U N A * Y E 4 R. une mu ent ee 

The difference between Ui = the repical year „ eee 
aboves it... 3 2 „ 108 21h oo 26" 


Within the * we are now deals of, it ſeems as if ſome ob- 
dervativels had been made on the fixed Stars, /, e. that the appearing of 
ſuch and ſuch particular Stars in the evening, in the Eaſt, when de Hh 
was ſetting in the Weſt, called their achronyc bal. aging, or thei 7 5 
along with the Sun in the Weſt, called 2 ＋ achronychal 22 Ic, were 
the cauſes of wind, rain, and other changes, or W of the 
W FFT 
Luhe firſt 1 of this Lind, that occurs in any a wg 6 25 . 

where the river Nihon is ſaid to have ſtuept away the dead bodies of n 
army, and that the Stars in their courſes fought. againſt him. 


Kiſbon is an inconſiderable brook ; but ſwells — rains that fall from 


the neighbouring hills, and overflows the Weine Elen. thr pg 


which it runs g. 18 
At the time, therefore, o Gerd $. N it ems 48 if great rain: 

had ell, and ſwelled this rivulet, and which is here attributed to the in- 

fluence of the Stars. This interpretation, at leaſt, ſeems won than th 


making it only an unmeaning flight of Eaſtern poe 


try. ; 
There are many inſtances of ſuch ſudden land-floods in the eaſtern 


parts of the World. The following is a remarkable one. 


The author of a journey from Aleppo to Tadmor in the year 1691, 5 = | 
that being in great diſtreſs for water, they reſolved to ſend their guide, 


with a ſervant or .two, to. ſearch for Do and afterwards 3 5 with 
their horſes, while, in the mean time, they pitched their tents, it being 
then about two o'clock in the afternoon. As ſoon as they were gone, 
5 (ſays he) a ſmall drizzling rain, which we had about half an oy 
<< increaſed to a very plentiful ſhower, which put us upon producing all 
« the veſſels we had to catch it, as it fell from the Heavens, or ran 
« down the ſkirts of our tents; our horſes at the fame time greedily 
« drinking it from the ground. But we might have ſpared our pains; 
for in leſs than half an hour's time, our camp was, in a manner, a-float, 


+ Judg. v. 1 Maund. Trav. p, 57. 
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Fe. and we were ſurrounded water, not only ſufficient for us, but for 
« an army of 20, 0 men; thoſe hollow guts which we paſſed over, 
* without the leaſt appearance of moiſture; were, by the cataracis which 
« deſcended from the mountains, become rivers; and our guide, with 
0 thoſe ſervants we had ſent aut, that before rode over it dry, it being 
« ſwollen to ſuch 4 torrent, were put to ſome difficulty to repaſs it; ſo 
«. plentifully: was God pleaſed to provide for us in our greateſt Rreight : : 
« and, which increaſeth both the wonder and mercy, the next morning 
« all this great quantity of water was paſſed away, ſo that, in about two 
% hours riding, we could hardly perceive that there had been any rain at 
„all. This memorable place is known by the name of Al-wifhhal *.” _ 
From thie time, for a long while after, we meet with nothing that 


| Jooks like obſervations'of any ſort. In the Scripture hiſtory, . is 
of a different kind, it is not to be expected; and the hiſtories of ſuch na- 


tions as made any figure in choſe days, are loſt, or never were wrote. 
At laſt, however, under the reign of Heze4iah, or about the year be- 

Kore Chriſt 720, we hear, for the firſt time, of the Babylonians, as cu- 

rious about what paſſed in the Heavens: for they ſent to Hezekiah Þ, to 


e concerning the ſhadots going back on the dial of Abas. 


In what manner, and under what circumſtances, the ſhadow dy 


go back on a fun- dial, without à miracle, will be ſeen hereafter. It 


may be ſufficient to obſerve, at preſent, chat it is plain, however this 
phenomenon muſt be ſolved, it was not cauſed by any real ſtoppage of 


the Sun's apparent diurnal motion; for then it would have been univerſal, 

and perceived at Babylon, as well: as at Jeruſalem. The Babylonians, 
therefore, had only heard of it; and this appears farther from hence, 
that it is called the wonder: done in the Land, i. e. the Land of Judah. 


How early obſervations were made on the fixed Stars, for the pur- 
ſes of travelling, is uncertain. But that they were uſed firſt at land, 
ſeems reaſonable enough to believe; for we can hardly imagine that men 
would venture themſelves upon the ſea by night, before they had learned 
ſome method whereby to direct their oourſ 
Diodorus Siculus | fays, Ta d gs. Seh ien roch due TI AgaCiz's, 5 
iii! Ted ios ahHi eo of egiais To faipe oe, qi & 0 01 r OP orrogies Tome, 
xa Na Tg 6 GL. EY Tos TEALYEC I, T8355 res, aro Tav Aprirwv, Znp.2.0ias, Tv $1522 ov 


e Dal. The ſouthern parts of Arabia arè made up of landy plains 
* Of 2 prodigious extent ; the trayellers throngh which direct. their courſe 


« by the Bears, in the fame manner as is done at ſea.” 


* See Miſcel. Curio, RY ili. p. 139. +-2 Chron, xxxii, 31. 2 Page 136. | 
. Didor u. 
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. Dioderus ſeems: to have tra «this! 

and therefore, we. —— anonglurcondlade. he ſpeaks of a 

cuſtom practiſed as old as the time of:flexander af. Great. How ede 

fore that it had obtained, is very uncertain. roy e 
That people travelled in the vaſt Fam af 1 at ni he. hy ob. 

| ſerving Ae 


Koran . „ eee a las een een gn t E 
Th © {ire God) bath ln: you the fone 60 55 ow” goiter in ibe dark bath by 
© land and H,, view bo v2 966g town e e 


+; {This paffage is a eden os; the truth of what Diodorus!) Sicul 


had obſerved before. The practice of thus travelling by land by the. di- 
rection of the Stars, may, -with great probability, be looked on as very 
ancient. The cuſtoms and manners of thoſe people, in other inſtances, 
it is well known, are the une with thoſe wa weed of ige ee 
ane them in times of remoteſt antiquity.” i | 

When men began) firſt to ſail by the Stars, 0 Abo were che Gnltpwople 


chat did ſo, is not clear. Ihey might probably be the Phenicians, who 


ſeem, by their very name, to have been a colony of the Edomites, a 


people bordering en the Red Sea; and as this Sea lies from North to 


South, it would afford very proper opportunities of obſerving. the de- 
preſtom of Stars to the neighhourhood of one Pole, and the aſcenſion of 
E ut Stars | adjoiting. to the other Pole and it is to the fill of t 
people in navigation, perhaps, that the prophet Obadiab s alludes. Hh 
The practice of ſailing by the Stars, according to Homer, was; in u 
among the Greeks as early as the time of = Ns rad war: es or he! ſays 


of Der, FO failing on his raft, that > bay, eee. 
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Om d appmo 3 Qxeærolo 9. e 
Placed at N he ſate, and miark'd . Aies, e e 
Nor clos'd in ſleep his ever=watchful eyes. Werne 
There view'd: the Pleiade, and the Northern Team, F 
And great Orion s more refulgent beam; WV! 
To which, around the axle of the-fky- :- 

The Bear revolving, points his golden eye, 


wt 


Who ſhines exalted on th' ethereal plain, : 4 
5 Nor bathes his blazing forehead in the main. 
; 1 Sur. vi. ver. 98,  * Ver 8s. | 5: Odyit:B.wer.izpr. 
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The quotation of this paſſage from Homer, naturally gives occaſion 
here to fy ſomething on the antiquity of forming thoſe aſſemblages of 
the fixed Stars, calldddd P ·-ůãm bn WW. 2 
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EFhbe sphere of the 


; Greeks, in many inſtances at leaſt, | appears mani- 


feſtly borrowed from other people, F the Phœnicians. But the 
figures received from them, whic! n were very ſimple in their 


kind, and taken from things in moſt common uſe, were ſo metamor- 
phoſed, according to the fanciful genius of that people, as to be no longer 
vii ewe ß HET nine ne Po 
The Egyptians, we are expreſly told by Achilles Tatius +, had other 
figures in their Sphere, very different from thoſe of the Greeks. And it 
appears, in ſome meaſure, from an Egyptian calendar, preſerved in 
Not to mention the Zodiac of the Indians and Chineſe, which differ 
from each other, as well as from the former, it may not be amiſs juſt to 
obſerve, that in Scripture, particularly the the book of Jab, and the pro- 
mot Amos: and 1/aiah, we meet with Conſtellations, that ſeem borrowed 
rom the Chaldeans, or Syrians, and are older than any Conſtellations to 


: 


be met with among the Greeks ;: ſuch are, | 


50D Cheflim, mentioned 7/27ah xiii. 10. And as that chapter con- 
tains a prophecy againſt Babylon, it is not unlikely that the 
Conſtellation itſelf is Babylonian :- and as the word is plural, it 
_ ſeems, for reaſons too long to enlarge on here, to mean the 
Conſtellations now called the Great and Little Bear. 
Whether the Greeks borrowed the Conſtellation called the 
Sreat Bear from ſome other people, or formed it themſelves, is 
uncertain. But hearing that Conſtellation called by ſome other 
people xN&IN Chaliſto, a word of much the ſame import with 
Che/l, and knowing that Lycaon had a daughter called Caliſto, 
they took occaſion to coin the fancy that ſhe was turned into the 
Conſtellation called the Bear. 2 | | 


N Chimah, mentioned both in Amos and the book of Yob, is nothing 


more than an armed man, and therefore naturally directs us to 
the Conſtelation Orion, a very old one among the Greeks, as 
+ In Petav. Uranolog. p. 164. t Supplement to his Antiq. Expliq. 
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Was ſeen above from omen: and beautifiglly arten by @r- 
maus undes the Gi ms. a" abo 


At contra nullo dgfectus lumine, totus ust my Daft acl 


14 


Orion Humeris Hlendebit, magnaq; oe EIT al 
Pagina, & claro cælatus Bulteus „%% aint A 
127 iſh, mentioned twice in the book of Job f 8 nothing r 
than a .C/ufter; and therefore ſeems to be the ſame 0 0 lation 
with the Pleiades of the Greeks. And as it is deſcribed. along 
With Its ſons, theſe m 12 mean the reſt of the Stars . 


following 8 them ; for 
| the Beliacal ringe o the Pleiades, 


pra erg Nahgh-barits. er the; Zong, Serpents, ib, the book of 76, 


ſeems 0. denote ſome Conſtellation or — but whether: the 
Conſtellation Praca be intended, is hard to ſay, It is certain, 
however, that obſervations were made upon this by the ancients, 


2 5 ee of. aufrandty Waben {arr ee 155 


2m, Vingil. 35 
Beg ee — eagad-: n 
He Mts ſeems to have been a broad Circle, ee 
ſuch Stars as lie in the way of the Sun and Moon, ang at 
different parts of this Circle riſe Beliaculiy at different ſeaſons of 
dhe yea we. may eafily comprehend, mn is meant * by 
. bringing Forth Mazaroth : 1h its ſeaſon,” {8 
9 — Mazaloth, mentioned: 2: Kings xxiii. 5.. may very peltably be the 
Mend#zi al kamer of the Arabian, or the Manjons of the Moon 


already ſpoken of. 


Wn "In Hadri-teiman, the Private Chambers of” the South +, ſeem to 
mean no Conſtellations in particular, but ts 5 Tr all 


the Stars lying towards the South Pole, and inviſible in the 
Latitude of Babylon, or wherever the. book of * was 


com poſed. 


The Con ſtellations hitherto mentioned, were, perhaps, only in the 


Sphere of the Chaldeans. 
Whether the 8 or any other people, at this time had a 


Sphere of their own, different from this, or wherein chat difference 


conſiſted, is uncertain. 


Job. xxxviii. 32. + Job. ix. | „„ . 
| The 
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Triangles, &c: 
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The Sphere of the Indians is very different _ that of the Greeks, 


l to the gn t, and conſiſts of figu cert ſimple in their 


kind, as an Elephant's head and trunk, ue 2. by Precio — nee 
ies, Precious Stones, 


The Zodiac of dhe Intiuns confs af twenty Ixven Conſtellstione; 
each Conſtellation is divided into four parts, and every part denoted by 


4 e W nen order, Ge. is as follows 5. 


[ACHEVINI 1 * Tae "Tho; La. 
BARANI DF 4. Et. Lou: Le. Lo. 


|CRITICA · 3. A. 10. Ou. I |* Thiranfwensit 
ROfHfIN 1 I. Ge. Va. Vi. Vou. 1 5 Bn 
1 MROUGACHIRA | EE I ER: 
 JARIDRA . Kon. Gan. Gz. Ted. bee e 
[POUVARNASSOU | 75 Ke. Ko. Ha. Hi. 5 | | the hea $ of Caf: | 
TPOUCHIAMI | 8. Ou. He. Ho. Da. n N 
ACHLEC xy 9. Di. Dou. 725 „ e PRINT 
IMAGGA II. Ma. Mi. Mou, Me. 1 This anſwers to] 
POUBBA © III. Mo. Ta. Ti. Tou. "a Lion _ 
OUTTERA 12. Te. TO. Pa, Pi. » 
[HASTA 113. Pau. Chan. Na. Da. | | 
[CTFA 5 1175 Pe. Po. Ra. Ri. ER - 
 [SUATI © © || rg. Roti. Re. Ro. R.. RE 
VICHACA g | 16. Ti: Tou. Te. To. $ Anders to the 


= ANORADA ff © 417. Na. Ni. Non. Ne. . This anfvers'to 


* * 


JEOSTA 18. No. Ja. J. Jou. 6 
MOULA . 19. Je. " m7 3 
| POURVACHADA 20. Bou. Da. Ba. Da | | 
OUTTERACHADA[21. Be: Bo. Ja. G . 


_ - 4 


fCHRAVENA 122. Ki. Kou. Ke. Ro. ö 
DANICHTA * 423. Ga: Gut. Gou. Gue. . | 


 |CATABITCHA | 24. Ge: Sa. Si. Sou. the Dolphin. * 
|POURVABADRA 25. Se. 80. Da. Di. | 7" 
OUTTERABADRA 26. Dou. Chan. Wa. Ta. 
REVETI 4 9 De. Do. Tha. Chi. 
1 Oben, tom. i. p. 247. 8 5 4 Oblery, r ol n 243» 
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The Zodiac of the Chineſe. conſiſts of the following animals, 
the following: order, 1. A Mouſe. 2. An, Ox. 3. A; Tyger. 10 ral — 
Hare. 5. K ere 6. A Serpent. 7˙ A Horſe.” yo A Ram: 
9. A Monkey. 10. K A Hen. 11. A Dog. 12. A Reg. dr on 


Theſe may be ſeen on a coin of Count Ofterman, in Hour, Eure Si 


nice *. But what antiquity: they are of, is un certain. * 
Obſervations. on the fixed Stars, it muſt be remarked, are the foun- 


dation of all Aſtronomy. For by them alone can be determined the 
length of the ſolar your. the e month, and the W 5 the 
8 Planets. „ | 


"4 


0 B 8 E R V 11 T I SN iiria? © 
The Sphere of the Greeks ſeems: to 1 been compoled from thoſ of 


the Chaldeans, Phœnicians, and Egyptians, at different times, and by 


degrees, but new modelled by them, and accommodated to their fabu- 
lous hiftory.”' Or what, perhaps, may be, in ſeveral inſtances at leaſt, really 
the caſe, their fabulous hiftory is nothing more than a corruption of « exotic 


names of the Conſtellations. _ = 
Thus, e. g. Andromeda may be nothing 1880 in the old « ori ginal Phœ- 
nician Sphere than @ wide threſhing-flaor, and Caſſopeia, or ett tacta 


facie, the Courtezan ; ſuch women attending g upon Har vgſt- homes, and the 


like feſtivals, but in veils when deſigned for proſtitution, as may be ga- 


thered from Genefis +. Cepheus, though by the Greeks digni ed with 

the title of king of Ethiopia, and made he father of Andromeda, yet 

ſignifies nothing more than guy pore ſeguitui, becauſe following the 72 

Bats as Arckopbylax doth | he Great... But the pooh. o, * Thig, be- 
longs to | 


NM Y r 1 0 4 0 8 . 
As the fixed Stars, err 1 as was obſerved before, | to he the . 


of the different affections © of the Atmoſphere, and therefore the afſem- 
we of them, - or the: Conſtellations, riſe and ſet at different hours, at 


different times of the year, which depends on the Sun's motion, before 
we can ſolve any Problem relating to em, We muſt ſolve the Nee IN 


e L E NM. 


The dey of the month. being given, to Id the Sun's 8 place in. x the 
Ecliptic, his declination, and right aſcenflon. | 


I'S: # Page 16, - + Chap. xaxviii. ver. 197. 
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en 1 PLOOD/76/THALES.— 5g 


Look for the day of the Month on the wooden Horizon, and: 


op ſite to it wil bet be bund the Sun's place in the Ecliptic. 


ring the Sun's place, ſo found, to the braſs Meridian, the point of 


the Equator then under it will ſhew the Sun's right aſcenſion; and the 
arch of the Meridian intercepted en the Equator and the Sun's. 


place, will ſhew his declination. 
As the Sun, Moon; and Stars do. not riſe and ſet to all places alike, 


before we can ſolve any Problem relating to them for any one e 
place a Earth, we muſt firſt folve the following 


E on B L E M. 


To reaify the Globe: for the Latitude of tlie place, the Zenith, and 


the Sun's place. 


I. If the place "IP in the Northem Hemiſphere, raiſe the North Pole 
above the Horizon; but if the place be in the Southern. Hemiſphere, 
raiſe. the South Pole. Then move the Meridian up.and .down in the 
notches, till the degree of the place's Latitude, counted upon the Meridian, 
below the Pole, cuts the Horizon; and then the Globe. is adjuſted, to 
the Latitude of the place. | 
II. Having elevated the Globe according to the Latitude of the place, 
count the ſame number of degrees upon the Meridian, from the Equator 
towards' the elevated Pole, and that point will be the Zenith or Vertex of. 
the place, To this point of the Meridian ſcrew the Quadrant of Alti- 
tude, ſo that its graduated edge may be Jpeg: to the ſaid point ; then is 
the Globe rectified for the Zenith. 
III. Bring the Sun's place in the e to the Meridian, and ſet 


the hour- index to twelve at noon; and then the. Globe will be rectified, 


for the Sun's place, 
Since the declination / of the Sun; FR” the time of the day, at any 


particular place on the Earth, are continually changing, we may add the 


two following Problems, which will be found of uſe hereafter. 


PROBLEM E. 


The day of the month being given, to find all thoſe places on the 
Globe to which the Sun will be vertical that day. 

Oppoſite to the day of the month, on the wooden Horizon, will be 
found the Sun's place in the Ecliptic. Bring the Sun's place, ſo found, 


to o the braſs Meridian, and mark on it the Sun's declination ; then turn 
| | the 


ä 


, 
v — 


8 Tak HISTORY OF ASTRONOMY, 
be lebe het ihe axis," . 


£ 


"wa bo pai ff N Fra on pars on mn 4g 3 wer e qt 


| | When 15 ar is ſaid to os given, it” is ns etl 10 . 
the hour at ſome particular place, as London, Paris, Sc. This e 
n tobe taken notice of, enen 5 
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The day of the meu and the hour being given, to find that - plac upon 

the Globe to which the Sun will be then vertical. 

Having found the Sun's declination, as before, bring the place for 
which the hour is given to the braſs Meridian, and ſet the hour - index to 
the given hour, Then turn the Globe about its axis till the hour-index 
points to twelve at noon; then that place upon the Globe which ſtands 
under the point of the Sun's declination, marked upon the braſs Meri- 

dian, will have the Sun that moment in its vertex, _ 

In comparing together the : obſervations of the ancients, it appears, 

that they confounded together - obſervations on the riſings and ſettings 

of the Stars, made in very diſtant countries or Latitudes. In order to 
avoid the like, error, it will be proper to attend to the following 


r A N K. 1 % N. 


An 15101 of the Horizon, intercepted between the the Ane Eaft or 
Weſt points of it, and that point upon which the Sun, or foe Star, 
riſes or ſets, is called the Sun's or Star's 


AMPLITUDE. 


"Prom whence we have' the following 
. 


The Latitude of the place, and the place of the Sun being given, to 

find his AMPLITUDE by the Globe. 

Rectify the Globe — the Latitude of the place, and bring the Sun's 8 
place to the eaſtern ſide of the * the arch of the Horizon inter- 


cepted 


* 4 


eee e eee , þ 
5 cepted bales that point and the eaſtern point, will be the Sun's Am- 


plitude at riſing. 
If the ſame point be brought to the weſtern fide of the Horizon, the 


arch of the Horizon intercepted between. that point and the weſtern point, 
will be the Sun's Amplitude at ſetting. 

VN. B. This Amplitude of the Sun at riſing and ſetting, increaſes with 
the Latitude of the place; and i in very high northern, latitudes, the Sun 
ſcarce fets before Ke rifes again. Homer had heard ſomething of this, 
ought it Fey be true of 0 e Leftrygones, to. whom he applies it. 
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Six days and nights a doubtful courſe we ſteer ; 
The next, proud Latmos lofty towers appear, 

And Leftrygonia's gates ariſe diſtinct in air. 
The ſhepherd quitting here at night the plain, 
Calls to ſucceed his cares the watchful ſwain. 
But he that ſcorns the chains of ſleep to wear, 
And adds the herdſman's to the ſhepherd's care, 
So near the paſtures, and ſo ſhort the way, 
His double toils may claim a double pay, 
And join the labours of the night and day. 


The Tranflator- miſtakes: the laſt line i in Hamer; but the Scholiuſt on: 
Aratus + underſtood it as I do. 7 | 


As the hour of the day at any place depends upon the Sun“ s apparent 
diurnal motion ; and as 465 Sun's eight above 'the Horizon, app: the 
time of his riſing till noon, . and from. thence till the time of his ſetting, 
is continually changing; and as his diſtance. from the Meridian, meaa- 
ſured in an arch of the Horizon, is continually doing the ſame; and as 
both theſe depend on the Latitude of the place, and the time of the 
year, or the Sun's place in the. Ecliptic, we. have, therefore, the fol- 

| lowing Problems. 


®" Odyif, K. ver. 82, 5 + Page 12. Edit. Oxon, 
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4 The kata of, the Fee 1 Sun's güde 40 1 . Aldtude, ' bein 
given, it is required to find the hour of the day, and the Sun's Az ay 
from the Meridian. 5 
Having rectified the Globe Slew the. in "hk 3 Wy ke - 
Sun's place, turn the Globe and the Quadrant of Altitude, fo that the Sun's 
place may cut the given degree of Altitude; then the hour-index will 
ſhew the hour; and the point where. the band of altitude e the 


Horizon, will ſhew the Azimuth. 
OBSBRVATION. 


In this Problem are contained Bre chinks, VIZ. ..the. latitude of b the Bice, 
'the-Sun's place, his Altitude, his Azimuth, and the hour of the day. 

Of theſe five things the three firſt are given, in order to find the two 
laſt; and in the ſame. manners. 2:7. ces, of theſe five ee en. we 


way find the remain . 4.1 
. 0 oY 0 > E M. 


The latitude of ne lace, che TE of the day, ind che Sur? 8 place, 
being given, to find the Sun's Altitude and Azimuth by the Globe. 


"BG 0 ; : 
3 9: 6 * 


Rectify the Globe for the latitude of tlie place, the zenith, and the 


Sun's 1 then the number of degrees contained between the Sun's 
place and the.Vertex, is the diſtance of the Sun from the Vertex at noon ; 
and the complement of this .to. ninety degrees is the Sun's. meridian 


Altitude. 
If you turn the Globe about its axis till the hour-index ku to any 


other given hour, then bring the Quadrant of altitude to cut the Sun's 
place, and you will have the Sun's altitude at that hour; and where the 


Quagrany cuts. the Horizon, 4 is the Sun's azimuth at the ſame dme. 
of R 0 „ E M. | 


The latitide of the place, the Sun's Place, and 115 Kl bag 
given, to find his Altitude, and the hour. 

Rectify the Globe for the latitude, the zenith, and the Sun's place; 
then put the Quadrant of Altitude to the Sun's Nine in the Horizon, 


and turn the Globe till the Sun's 5 meet the edge of the Quadrant; 
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Phœnicians, or Edomites, doth not appear. That the 
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The 1 of . place, 7 Sue 8 3 455 — eee being 
given, to find his 25 in the Ecliptick, and the hour. 


Regify the Globe for the Latitude and Anith of the place, and (et 
the: edge of the Quadrant to the given azimuth ; then turning the 


Globe about, that point of che Ecli Pick Which cuts the altitude, will 
be the Sun's place. Keep the Quatrant 


of altitude in the ſame poſi- 
tion; and havin g brought the Sun's place to the Meridian, and the hour- 


er er ee tt noon, turn the Globe about till the Sun's place cuts 
the Quadrant of 1 e th ane then the hour- index will point to the hour 
of the en IRINGY 


"Having ſpoken of the fixet Stars, bid? the Aﬀemblages of them, or 


Conſtellations, and the practice of obſerving them for the purpoſes of 


Navigation, it will not be 17 e to the . if we trace a 


1 F, ee 1 5 75 $7 5 L 
; 1 * 2 Ts 185 5 I # ty 75 1 SN 


2 * 


The oldeſt hiſtory extant is that 1 the Ol Talent; 12 the firſt 
mention that we there find of ſhip s is Gen. xlix. 1 3. where it is ſaid, that 
n Zebulon alt Bel at the haven of the N and he Led be for an t haven 7 | 


4 Dip. 
2 This, i in the margin of our Bibles, is EIT about the 1 year before | 
| Yd 1689. 


$44 +4 


ear before Chrift 1000. | 
e are then told, Nat 1* ae A navy of tips i in ley. 


. which is beſide Elhith, on the ſhore of the Red Sea, in the Land of 


« Edom +.” How long, before this, navigation had been 1 5 by the 


ews, however, 


were but little acquainted with it, may be gathered from the next verſe, 
where it is ſaid, that Hiram (king of Tyre) ſent in the navy his ſer- 
« vants, 3 ng had r of the ſea, with the Rents of 


88 Solomon. 5 
+ Dent ein cn laat. v. 17. £5 4 2g ins * 


ol | According 


A Tas HISTORY: er ASTRONOMY, 


According to the heathen. writers,.. the firſt:ſhilors were the 
or, perhaps, they meant that the Tyrians were the firſt that ſhips. 
with maſts and Jails, Thus TibuMus . to have en it * |. 


Prima ratem ventit credere dheta Dror. > 5 


pekape the Werd 25 , here, is not to be confined to t 1 ages 
but may comprehend the, 1 ritoty belon get Its. na then it may be 
| remarked, by the way, 9 2 we not on on NI RO of. Tyre 18 


zem, But 6n thoſe of. B . 00 Blus, a . P city of Pfænicia, a 


hen by ſome t 


Moon, the mytholegica wife * e Sun. When particular inventions, 


then, ate aſcribed. to her, the. meaning ſeems to be, either that > 
were diſcovered during the time that the Egyptians made uſe of lunar 


years, or were. ſo old = it could not be known. en, or. by whom, they | 
Wete diſcoyered. 
That Solomon's navy failed down. the Red Yea, or the Arabian ; Gutph, is 
evident from the place where the ſhips were built ; but, where 

is not ſo certain.. Ms text 1 'S only 5 that they cam to 5 7 and 


A b. 


Alexandrian Copy 

raphraſt, retain 5 OY Op! 55 Pane 
= e e of, en egre nt a regioner gue 22 in. India. 
But the "af ark of this Verſion is not very great. ' 


The learned Hadrian Relund hath a diſſertation on hs place Opbir, 


where he ſays, that - purge is affirmed in Scripture, concerning this 
lace, agrees very well with the 8505 where was the city Oupana, or 
* oupara, or, as it is called likewiſe, Op4rr and Sepbir. It is a * r 
tioned by Ptolemy, Ammianus 3 and par * 
It. lies on the Indian Cherſoneſus, within Ganges, between 1 I 25 and 
of Longitude Eaſt, and about 15 Latitude South. _ 
n thinks N, that this 7 was the iſland 7. aprobana 5 the 
ancients, or Ceylon, as it is now called. For this Iſland affords gold, 


ivory, precious We mg peacocks, and the Min unn, 


| monkeys. 


* 


L. i. Eleg. vii. ver. 20. + Noris Je epoch. 8 p. 394—468, Þt Ver. 28. 


F Chap. x. ver. 1h——22, I In his Phaleg. I. M. C. T). 
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i cover by the Phœnnicians, ſeems not impro- 


bable fm . — Salomon, 2s was obſerved, employed Phenician 


faitors to alo with) his on people; and Jambulus, the name of 
the he Ge in Bien 8 Stculus » is e Phoenician, 1 ficti- 


it Ohr, and wems, Gee to 
ay, towards the Cape of God 
1775 4 Beſides Goold by? Silver, there were brought to 

| Al Siorris, re cal HD, much Foory, Erbio- 


N Peritzdl + Ae r af the Fares . e for he ſays, don D 


pbur, thut is mentioned in Scripture, hes ou the contment ; 
of the Interior Cigib. And that he means by this Ethiopia, ace e ſo 
called, appears from this very ſame chapter. 

When! comes to Se of of 7. aprobana, he ſays. 95 Ns l & 


„ There is none lite it = fize and goodneſs, as hikews/e the great number of 


* aromatic trees, and otber forts of trees, that grow there. To which may 

<<. be added, rivers that afford gold-duft, and, labile obeſe, precious flones.” 
© Strabo ſpeaks of its ſize | but fays nothing of its productions. 
Wherever this Oplur lay, it muſt have been a very rich country, as 


be intimated by the very name itſelf. In the Hebrew language, the 


verb e Ayobar is no-where read. But in the Arabic, the verb mY Va- 


Pbar ſignifies multus & coproſus fuit, abundavit; and the participle d, Wi- 


1 Pbir is abundans, capigiſis, dives," apulentus. And hence, n roſthe- 
tic & after the Hebrew; and, perhaps, the  Pheenician manner / '& form- 


ing ſuch kind of ſubſtantives, comes the word wÞI Oh, which will 


| _ Ggnify, therefore, the ſame thing as terra dives, auro abundans, &c. 


And with this will agree the other name of it, by which it was known 


to the Greeks, TarroBaNE.' For in the Hebrew language, the word 


x Eben, and in the Chaldee, Jax Rn and NOI Abana,' ſignify a 
STONE ; and ſo might the laſt werd do likewiſe, in the Phœnician. If 
then from W Aphar, or 2) Waphar, they formed, according to their 


_ dialect, D Thophar, or d Thaphar, then N32 "3N Thaphar-abane, 


or Taprobana,. will be as: much as N land aer in, or py. with, 


Aonet that were precious.” 


As to the modern name of this iſland C, it may be ebieived, that 
Stephanus Byzantinus ſays, that Tabrobane rah wiv ir TON 


| AVE? voy K ZAAIKH, was formerly called Simundu, but now it is called 


” Page 14; + Antiq. 1. wi, 3 Page 98. 5 Page 174. l Page 1012. 
eith 1 14 | Salike, 
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Salike, But Whatever author tl t 
Perieget.'* read the direct c 
105 ot afterwards Stmundu.” "Toſtrad 0 Sante ne ; 
notes on Peritæaal f, think thinks the word ſhonld be rea. 
which doth not differ moch from Selan, or Ceylon ; and 0 2 
or, perhaps Siſundu, differs as little from Selandiv, i. e. 27 5 ge 
For the nee 0 in, the Malabar lan uage „eee ee an 
' iſland. ,. „ 1 TS 117 ft. ice” F< nate BY Miz 7 1409 DEL Fx. 
From che time of Solomon we. 8 0 Ns tion, - till, as we 8 
are informed by Herodotus , ſome Pho-nician Nin order of Nerb 
king of N ſailed down the Arabian Gulph, and 50 bung the Cup: 
of * Good Hope, as it is now called, and failing through the ſtreights of 
| Gibralter, in the third year arrived at Egypt. This jute about che year 
before Chr; ift 610, and conſequently! wins '2 76 years ago. 145 Ib 
+, Theſe were the firſt, as far as ap {ar dae! the g rea bot | 
nent of Africa to be bounded on the We Weit by the Ska. 5 N 
The next account of failing round this continent, is in Runes 8 e 
Nin This Hanno is, by Mr. Dogiwell &, placed between Olymp. xeii. 4. 
| 5 Olymp. cxxix, i. e, ſomewhere about the year before reſt 56. 
The Periplus, however, now extant, Mr. Dogdwel# thinks, is the work of 
ſome Greek, who was a friend to the Carthaginians, long after Hanno s 
death, and different from the MATH handed about nee the ee 
under the name of Hanno. 2 
By Necbo's employing Phenician ſhips," it ID as if hoy wins; the 
thoſe days, better Gilors than the Egyptians ; and when they returhed 
home, they might bring an account of land lying beyond the continent 
of Africe, and the Phœnicians themſelves, afterwards, -_ fend ſhip xo 
in ſearch. of it through the Streights of Gibrulter.. IE abt: 
This land they 7 * find to be an iſland, or iſlands, iel 250 "my ght 
| call v MN Henu-ara; i. e. the beauty of land, from the richneſs and bet 
lity of the ſoil; and the temperature of the air. From hence the Greeks, 
by ange the Phœnician words, formed their  Kavapiz Nico, and hence 
likewiſe they came to call theſe Iſlands EuSziiores Naow ; and this, we 
ſee, gives a better reaſon Why theſe Iflands are ee the Canary Nandi, 
than that given from Can, Which, in Spaniſh, is ſaid to 8 8 D 
becauſe the Spaniards found . numbers a TO OS en they*dif- * 
covered Re, meer ends . | da 5 ee 
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This was the fartheſt land the Phœnicians, and from hem the Greeks, 
knew weſtwardy and therefore Fran reckons" his Longitudes from 
. thence. ann 1 TL e 8 244 * . AS, wg £ I, 
From — account given by een it appears, OR the Phœni- 
clad only coaſted, as indeed it is not conceivable how they could do 
otherwiſe before the invention of the Compaſs, when they would not 
venture out af ſight of land. Suppoſe then that they failed in the 
middle between — and the iſland 22 they would be 
about fifty Engliſh miles from it. The hills there are probaklyvery _ 
ſuppoſe only one- eighth of a German mile, or a little more than af 
an Engliſh mile, then, by the table in Varenius a, we ſhall find that ſuch 
a hill may be ſeen at the diſtance of ſixty- eight Engliſh miles, which is 
more than ſufficient; but if we allow for e we need not muppets 
the height of the hills there to be near ſo much. * 
. Sailors affirm, ſays Varenius ＋. that they can ſos this Pike of T; if 
at the diſtance of four degrees in the Meridian: this, as he obſerves, 
will make its height equal to two German miles, or about nine miles 
one-third Engliſh, Which is incredible. He ſuppoſes, therefore, after 
making proper allowances for refractions, and the inaccuracy of ſailors 
obſervations, that it may be ſeen at the diſtance of two degrees and a 
half, and therefore its altitude to be equal to one German mile; in which 
caſe, by his table, it may be ſeen. at the diſtance of forty- one German 
miles and a Waltz or one hundred and re miles enen, 
En life nn th 
But the Aidane e Tenerif al Cipe Bojadpr, according to mo- 
Jann Maps, is but little more than 150 Engliſh miles, and «© there-- 
fore Teneriff was undoubtedly ſeen by Nechs's Phœnicians; beſides, at 
that time, perhaps, it might be more viſible, as it might have been for- 
merly a burning mountain. This is affirmed by Sraliger to have been 
the caſe; but Varenius | ſays, he knows not upon What authority. That 
it was ſo, however, is confirmed by Mr. Edens, who. was .there in the. 
year 1715. | 
Ia the London, Evening-Poſt of February 10, 5 a it is 2 4 that 
r the Daniſh miſſionaries on the coaſt of Malabar have there met with 
Jan ancient manuſcript in the ſacred language of that country, which 
* gives a, very copious and; diſtin& account of the commerce of the 
Eaſt. It appears from thence, that the iſland of Stelendive, the Ja- 
ee * probane of the er ene _ now TRI Ceylon, Wi, in wy fourth and 


4 4 — 2 


. Geog. wolk an 126, : y- Vol. 1. p. 124. | - Vol. i. p. 143. 
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Ly  Gfth centuries, the great mart of the Lichten, to which the morehaves 
<4. from: Malacea, the. Maluccas, and Ching reſorted 3 th 

« their rich wares to the European traders, who came dan 
* Arabia. ang: Bee. and ann REY e 0 
8 Though little credit, in general, is to] 


3 


e b D pub- 
lie Newspapers, Jetz n dot 403] probable... a may, Et 
by bis if 


Dani 3 or ae 

From qo time e Necks ik ie Navgwion of Ss eg / by 4 1 
Was neglected, as far as nee, one tn gs 11, 
Bartbalome u 2 brit Aicorercd.tho Late Get Hope A. D. 1481. 


and it as named b Sn 3 of Portugal, then reigning... But . 


- de Diaz did not double want of proveicas, and: wy: reaſon. 
| of at git pgs ite he met with. 


But in 140%, in the reign of . Bazonue/, Yaſquer:de Gama doubled the 1 


cab Goad A and arrived: at Caliaut in Indeftan. 
And. A. D. 45 17. 8 was s the e Portugueſe 
that went to; Canton. in Gbina. 


But to return to Salamon's Ophir. + $1.35! inte 2; | 40 


Wherever this is to, be placed, it 3 r en has in thoſe car a 


Navigation it was a three years voyage. Nor is this to be e at, | 


conſidering, that before. the invention of the Mariner's Compaſs, men 
| hardly ventured out of fight. of land. The Magnet, or Loaaſtont, ap- 
pears to haye been known. to. the Greeks, a as early, at leaſt, as theme 
of Plato and Argflotle *. At they: Wane: more of. it then 8 os 
9 may be called its 


ATTRACTIVE POWER 


n ben it frſt to the purgoſes of Navigation, "A WET 


that, however, could not be done, before the other and more principal 
| properties of it were diſcovered. 


But before we come to W of ben. it will not be amiſz to ad. 


ſomething on . 3 


NATURAL Aisrorve or TRE, MAGNET. p 5 


4+ 


The Magnet is found in many parts of the World, and maſt.« com- 
monly i in iron-mines. It is a kind of i iron 8 and, in dow Parts of 


* See Plato s Ton, 


Germany 
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— run iron from it. When placed. in the focus of a lar 5 
ee eee eee 
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\ Burning» 7 
uſe, — weaken its force; though Mr. Boyle gives inſtances of ſome 


Engliſh Longſuner which retained their virtue after ignition u 
The firſt and beſt ſort of theſe ſtones comes out of the Ea Indies, 
from che ooaſt of Ching and Bengal, and is of an iron or bloody colour. | 
Theſe ones are very maſfy and weighty, and will lift up their own. 
weight of iron, e ee 55:: the Stone itſelf doth not exceed a nnd - 

weight. 

Thel are the fineſt forts and are common daa in the 20 b. Ruler, 
where they grow, for their own. weight i in 1 ſile The beſt and fineſt 
are very rare to be found; for it * pr a engle Stone, Wing by 
itſelf in the Earth, and no ſhell; or piece of another. 

There is another ſort, of a re colour, found in Audis and the : 
Red Sea, growing broad and flat like a tile or ſlate. This fort ie not ſo 
| heavy as that of China; but is ſaid to be near as good, and its virtue to 

continue long on the Compaſs, or. Needle, that is touched with it. 
There is like wiſe another ſort of theſe Stones found in the Levant, in 
the iſle of Elba, hard by.a town in that iſland called Porto Feraro, from 
whence they are brought, every day, by our mariners. They are called in 
the country Calameta Did. or or alle Black Magnet, to diſtinguiſh it from . 
another ſort called Calamita Blanca, which is ike a a piece of dry fuller's 
_ earth, nbite and hight. It is always found Hong, with the others fiecling 1 
faſt on its outſide like 2 A | 
The uſe of this white jrt is robin in chat country, becauſe it is 
— made uſe of for improper purpotes. . 
The black Stones of Elba, juſt mentioned, have a mixture of white | 
veins, and their force is neither very great, nor very laſtin et 
That fort of Magnet, which was ſaid at firſt to be found in Ge 
is full of holes like a honcy-comb, and, though lighter in weight tha 
others, are yet very good. They are of an iron colour. | 
There is another. bad fort found in the iron-mmnes of Norway, as in 
Longsound, and other places. Their colour is black, mixed, or inter- | 
| larded, with grey. | 
There is another ſort, of a grey <vlow; but of no great virtue, Found | 
in Spam. They are brought down on horſes to Seville and TENG be 
fold, and ere to J alencia, Alicant, and Liſbon. | 


* 


5 Shaw 's Boerhav. Chemiſt. vol. i. p. 134. 


Notwithſtanding 
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„ Natwithſtanding What hath beeen ſaid of a ſort of Nl gnet found 
an and the Red Sea, yet it doth not appear that the ee r 
Jeu, knew any thing of its attractive virtue, but from the Greet. It 
is no- where mentioned in-Scripture.” Dr. -Hyde-ſays , that in the T. 
mud in the Grmura it is called ait JAR Bässe i ia el Lapis ar- 
tnabend. But the Jeriſalem Talmud was not compoſed till about the time 
oF the emperor | Commedus ; about the year after Chriſt 300, ſays Dr. 
1 21 ＋. But this is long enough after 2 pro- 

of it. F 

Br. Ha, in the place above quoted: adds, In Fudzorum i e 
, Forever vacatur Dad Magnes & M029; Kalamita. And for the firſt of 
theſe names, Buxtorf (in voc.) quotes partes Orat. iv. cap. 353 and 
for the laſt, NRarim, Orat. i. cap. 17. But it is evident the firſt of 
theſe words is Greek, and the ſecond Italian. From whence one m 

er collect, tha theſe ie et where * are mentioned, = 

are not very old. | 
Neither have the. ions any node, ops theirown, for this "14 0 

Schindler, in his Lexicon, has yg Hajar 'al-mus, i. e. Lapis con- 

taclus; which he explains by »Magnes, but cites no authority for t 

appellation. It is certain the moſt uſual name they have for it is aa; 
 Mogetes,: the only word for it in Colias. _ ſo Schindler quotes th 
Arabian geographer, as ſpeaking of d oyamzil waz, S wlll nn 
. the! Stone: Magnet, which rattrafts iron ro uſe 2 But this: namè is, apps 
rently borrowed from the Greeks. * Eee e ben e 

We may now proceed to obſerve, thav-it anch the aitia Ain war 1 of 
"the Loadſtone, or 2 as hath been already ſaid, was known to the 
ancient Greeks, yet that other property of it, whereby it diſpoſes not 
only elf, but all wires, and long pieces of iron, touched by it, to lie 
along the Meridian of any place, ſo as to point nearly 3 8 ont, 

Was W p009992 mp chem. This may be called its > Shay 


ares D ABaB Le T'T FB: 2 WER. bee 


be 6 only thing that ſeems capable of being miſtook. 5 20 ſome NY 
knowledge, is what Jamũlicbus tells us, in his life of £ythagores + . 


. Ts or 87 Toy. ACapu rage Nds, ov xe. x evo Gitov, v aveu, BY. 0495 'T - 3 
E os egen, &c. That Pythagoras. took from HIST. the * 


In his Append. to his RON Perl. p. 495- . ..t Saanen part | book. 5. 
2 Page 119. Ed, Kuſter. 


8 
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m bir golden _ ene it ma e fo bin to * 
his — 1 JCCCCCCCCCCCCCCCͤ ͤ 500 HAT”: Iv Afiv 
Buy this one would doit tees. ee any: room to think fo, 
from other authors, that operty we are now ſpeaking of was known 
as early as this, and a elled by the help of a magnetical Needle, 
here called a-Dart, and ſtiled 4 golden one, on account of its uſefulneſs. 
But Porpbyry, in his life of Pytbagorus F, makes the ſtory yet more on- 
derful, and ſays, — 1 eee Air, cis Ts & T 
Ard %%, Cup aur," Evo, 08mg (carried on the dart given TE 
the wu} ra Apollo. And he farther adds, that ſome wy were. 
opinion Pythagoras could do the like. | 
7 [Bud dende eſe authors ate ſo late, and of ſo. little credit in a 3 of 
ſuch a blind nature, that nothing” can be concen, from them with any 
certainty,” 
Who it was ; that difooventd this gots Is unknown. But nothing re- 
lating to this occurs in any European author before A. D. 4260. when 
1 che Venetiun ee uſe of the Ver 2107 


4 3248 A . 
E Fang] *I ANI N E RE COMPASS, 
Saran ao pilita tiling: en 216 {1 
a8 it is now: eee . But this, it is ſaid, was not his own in< 
vention, but borrowed from the Chineſe, who had it long before. 

If Father Gaubil t was not impoſed: upon, this directive power of the 
Loadſtone was known to the Chine/e,, under the dynaſty of Han, which 
ended as early as the year ee ange or bs 7690; Years before 
Paul the Venetian was in Cbina. 

But the Abbè Renaudot, in his\diffectarion; on the time > when the Mo- 
hammedans went firſt into China, hath given very ſtrong reaſons againſt 
the antiquity of the Mariner's Compaſs in the Eaſt ; and concludes, that 
the , Chineſe knew gothing! of it till it was introduced there by the 
Europeans. N 

Vertomanus affirms, that when he eds i in the Eaſt-Indies, about A. D. 
1500, he ſaw the pilot of a ſhip direct his courſe by a Compaſs, framed 
and faſtened as thoſe commonly made uſe of in Europe. | 

But this account muſt be received with ſome caution ; 1 for, near 
100 years aftet"this, Mr. Barlow, in his Navigator's 3 180. 
ſays, that in a perſonal conference with two Eaft- Indians, he was told 
by them, that inſtead 195 our E e hey made uſe of a Rn 


| . Page. 35» 1 Oberrat, tom. Ii, p. 95. 
19 K Do. | Needle 


as this; e ſays, as his lines may be tranſlated. 


ro. and not as ariſing from any thing real in nature. 
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Needle 90 fix inches, or longer, ſet upon a pin, in a diſh' of white China 
earth filled with water: that in the bottom of this diſh they had two 


croſs lines, to mark the four principal winds; Fare tie e the 


diviſions were left to the ſkill of 'their-pilots oo 0 1990 14 
Since, therefore, we find ſo much ene, with regard to this-very 


| uſeful invention, in the Eaſt, let us return to Europe. + + ll 


And here, according to an old French poet, w o wrote A. D:i#180, 
and cited by M. Perrault, in his Parallel berween the' Ancients'and Mo- 


derns, the Mariner's Compaſs was known-in the South ol nr ger 


4 mm 8 -” 
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5 There is a Star that never moves, 5 . 5 a e ee 
en Are e never ene 
By virtue of the Compaſs. ** | Ih 6 4, — 0 2 ” oe : ; 1 5 


ly 
G0 always attracts f iron. 55 


Jabn Goia, however, a Neapolitan, i in the year 1 300, is 8 looked 
upon as the author of the Mariner's Compaſs, and the fig © perſon that 


ap plied it to the navigating; ſhips in the Mediterranean; | 


Though the directive power of the magnetical Needle was diſcovered, 


and applied, as above, yet it doth not appear, that during the fourtecath 
and fifteenth. centuries, there were any apprehenſions of its pointing any 


other ways than due North and South. And whenever it was found not 


to do ſo, it was ſuppoſed to be owing to ſomę error: or defect, in placing 


the wires, or to the ill make of the particular Compafs in ich ure 


This declination of the Needle Sn the true 
83 n. and South, N. 8 to n. 15 is ant 


b Dey bhp ru VARI AT, 10 Ne. 1 


Nee Indies... LOW 

"The. greateſt dependance of our Engliſh ſeamen. now (for knowiog 
when they are near the Cape of Good Hope) is, ſays Captain Dampier, 
upon their obſerving the variation of their Compaſs ; which is very 


. See European Settlements in Americs P- % | fall 
carefu y 


[ 
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eee eee when they come: near the Cape, by taking the Sun's 

amplitude mornings and evenings. This they are ſo exact in, that by 

the help of the Azimuth Compaſs,” an. inſtrument more peculiar to the 

ſeamen of our nation, they know when thity are a- breaſt of and Cope, of 

are either to the Eaſt of Mel of it. 

But the firſt perſon. that difcovered eee to be real, and that it 
was the ſame to all Needles in the ſame place, is generally allowed to 


— been Sebaſtian Cabot, a Venetian, or, as others ſay, the ſon of a Ce- 


noeſe merchant, and born at Briſtol, __ his father was ſettled. This 
was about the year 1497. 

If Father Gaubil was not impoſed o upon, the Chineſe knew this varia- 
tion long before, or as early as A. D. 1101 +. 


And yet the CBingſe told another Feſurt (Father Le Compre), that they | 


knew nothing of any variation that dhe Needle had f. 

And this is the more probable as the variation in thoſe Seas is ſaid 
to be, in reality, very if any at all. 

After the variation was diſcovered by Cabot, as was ſaia, to be Rr) 
it was thought, for a long time, to be conflant, orunvariably the ſame, at 
the /ame place, in-all But at laſt it was found to be die u, at 
ane in the kant Place; and this is called the 


vARTIATTO N or THE VARIATION. 


| "This was a Aiſerivity of Mr. Gellibrand, -one of Sir Thomas Greſbim's 
Profeſſors at en College, about A. D. 1625, according to Dr. 

Walls 

3 2 a large concave Dial to be crected in the Privy Garden at White- 
Ball, Wich at care, to fix a true Meridian line, and fitted with a large 
magnetic Nee 

ſhew the variation from that Meridia un, as it altered from time to time. 


The Variation, as taken by that Inſtrument, was, according to Mr. 


Bond, in his Longitude fond . 
So that in he year's time the variation had proceeded 130 6" to the 
weſtward. . And there can be no doubt of the accuracy of the  obſerva= 


A. D. 1665, June 8 0 a 0 Weſt. 
A. D. 1666, Ne — — Vw ꝓQS e Weſt. 
hy . DG the World, ol. i. p. Si. I See Obſervations, &c. tom. ii. p. too. 
1 1 r 106. 8 Philoſ, Tranf. No. 276—278. F. 13, 4. 
| 'S 2 tion, 


dle of three feet length, the diameter of the concave, to 


. * 
tree - 
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tion, eel; ee e e eee one, of the beſt obſei 
ny i 1 2 ind Bas n 10111. anita 
er thidGead ef the udn of the Needlest 
Mango Pore, that there is this farther remarkable property belongi | 
it Which is, that when it is poized in the exacteſt manner eto 
as to lie on the pin that ſupports it truly horizontal: yet, aps touching 
it with the Loadſtone, 1 wl to loſe its equilibrium, and one end willddip 
towards 51 ee and is therefore called S eee eee eee 262 


4 1 del Bis rente Wan 
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SER ER Keen, DIPPING. See e m_ 2 
Wen of the Needle il, to Best Beth 4 52770 "WI an 
app, 110 \he 


Engliſhman, one Robert Norman, 3 W at 
ſuboebs of London,: about the year (97: 

As the horizontal Needle is 17 to Have. dil yy” dig tees f va- 
riation, or declination, from. the Mita, at different ples, fo. the 
angle made with the perpeni cular,, b J'S. the  Upping, Needle, at it dit 


Places,. is found to be di erent 5 
A Nay, what is more, Mr. ra, 4% fa, "tha t he Had discovered a W 


herary inequality, both in tlie variation and dip of magnetic Needles, at 
one and "os ſame places: and. that, as far. a as to Teak an of or; Da of a 
whole degree . | 
And this laſt quantity (ſays Mr. 1A en) I once. obſerved m fſelf in 
n dipping Needle of my . of almoſ] four feet. long, in the * ad . 
« Ne}. hours +.” - 


As the tity of the di zrent places, was obſerved 9 to 
be dferent, it muſt be f der 22 . near the Equator, the 
dipping Needle acquires an horizontal ſituation; and at Cape Digg, in 
Huths 4. Streigbts, in about 620 of North lati nnd, 79 4 weſtern 
longitude from London, it ſtood e "AY If [ 
In like manner, the Lie wimks y nee. aces, oi 
ferently to all quarters of the Heavens, log. r its directive 


virtue. ; 8 


Captain Taſman, A.D. 1642, obſerved, that not very y far Weſt hy 
Pan Dietven's Land; ts in e is placed. in about 1422 of lon- 
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he See Philoſ Tran: .No. 383. + er bil vol. i. p. 253. 
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tude Eaſt from Londm, and ubbut 42% of latitude South, it would not 
ſtand ſtill upon any particular Point of the Compaſs e 
And Mr. Pound and Mr. Bam, in their voyage to! os Baſt 
Hui, A. D. 170, obſerved, that near the Iſland of Fer/ey, and in the 
_ Baft< Inulos, 5 hes at Cardomum and, in the Streights of Malacca, 
and on a. rock at Pu lo Condore,” their common: *Compads would turn _ 
veral ways . 
The like was obſerved too: by Mr. EA, in ie account of the laſt ex- 
| pedition in the Dobbs and California, for finding a North-Weſt paſſage, 
when they were about you cf from London, and. 280 diſtant from th 
North Pole 7. 
The polarity of the Needle nnr wal has: been⸗ found to hive bon — 
| ſtroyrd by lightning; an NES: of which may be. ſeen in the Philoſo- - 
phical- Na ene No 492. n 2 1 01 
And another inſtance of the: ſame- era of übt on the Ma- 
riners Compaſsf I had myſelf from Captain Cooper, commander of the 
Townſend Packet at Falmouth'in the year 1739, upon his own knowledge. 
As we have ſeen that the Mariner's Compals i is ſubject to a variation, ; 
and that this variation is: not the ſume at all times and places, it will be 
frequently. neceſſary, at land, as well as at ſea, to know what that va- 
riation is, or how much the Needle declines from the Meridian of the 
place where we üre. l 
If his variation be Gught « at kind: it may be l by havin g. feſt, 
a Meridian line Hö this may be drawn, therefore, is the' next thing 
to a e e N But this will not pepe introduet the n 
* 3 4 
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hes Son- 8 Arti bein} pivett, to * thi Meridian of hs Globe - 
due North and South; or to find a Meridian line when the Sun ſhines, 

Let the Sun's azimuth be 30 $0uth-caſterly ; ſet the Horizon of the 
Globe upon a level, and being the North Pole into the Zenith; then turn 
the Horizon about, until the ſhade of the axis cuts as many hours as is 
equivalent to the Azimuth (allowing 1 50 to an hour) in the North- - 
Weſt part of the hour- circle, i. e. in this inſtance two hours, and there- 
fore it will fall upon ten at night. This being done, the Meridian of 


the Globe ſtands in the true Meridian of the place. pet 
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The Globe in this poſition, if you hang tw nets at the 
North and South paisas of the Wooden err and draw 4 * 3 
twin them, you will have Meilen line n 
This Problem ſuppoſes the Sun's . e known; che d 1 
| culty ef knowing which, without a calculation, and of ſetting the Globe 
upon ae excl, make thi enotod of ding + Meridin ie far rom. 
a . ED $3 Vr N 
een Ir R 0 B. * E M. Tx. Ai e An 
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„ ee manner xr of drawin, a Meridian e | fa "MF a TIE: 5 
Ts C, as a center, delcribe as many c 


centre Circles as you pleaſe. Erect the CA 
{from C truly ndicular, and obſerve the point 
1 D in the C LECTED: abe the e of th 
i pin falls before non. 
In the afternoon obſerve when. the-hadow of 
the pin falls at B in the fame Cirele. ' 
Divide the arch BED in two equal parts in. E, 
f 7 7 — eee. that weill be the Meridian 
3 BE. E 


Asse this is: The” Foutidation of all . 
0 Obſervations, the greateſt exadtneſs poſſible is to be uſed in drawing this 
line. For without having the true Meridian of the place where we live, 
we ſhall not be able to determine its Latitude, or the height of che Pole 
there, which is equal to it; and without this, there is: uο inveſtigating - 
the moment when: the Sun enters the equinoctial, wor. ſolſtitial points, 
and conſequently no finding the length of the tropical year. But to find 
: this Line, as all times are not alike, we are to chuſethe moſt 

The propereſt time, therefore, for doing. this, will be when e Sun 
hath ſo great an altitude, as to be out of K the, power of refraction, which 
in the morning may be different from that in the afternoon, thou h the 

I Sun 3 is at the ſame diſtance from the Meridian; conſequently, 

IT En heights of the Sun, at thoſe two times,, will be different, We” 
engths of the ſhadows CB, CD, depending upon thoſe heights, unequal... 

: Beſides this allowance to be made for refractions, it is farther to be 
| conſidered, that the Sun hath an apparent motion of his own, in the 
Ecliptic, ariſing from the real motion of the Earth. By this means, the 
declination of the Sun will be increaſing, or decreaſing. every moment. 
pon this account, the Sun's altitude, at two o clock in the afternoon, 
will not be preciſely. the ſame that it was at ten o'clock in the morning, 
Og. 


ron run FOOD TO THALES,” 51 
though the Hour; circles themſelves, which. the Sun is then in, make 

equal angles with the Meridian. 
. This change of declination is greateſt when the FREY is in the equinoc- 


tial points Y and =, and leaſt when he is in the ſolſtitial points = and , 
for then the Ecli _ becomes, as to ſenſe, parallel to the Equinoctial. 


On account, 


and uncertain refractions to which the Sun is then liable. 


From whence it follows, that the time of the Summer Solstice, 3rhen ; 
the Sun is neither liable to refaction, nor change of declination, is the . 


only proper time for putting this method in practice. 
Another method is; by obſerving the Azimuth, or Altitude, of any 


known Star, that is high enough to be out of the r of <0 16; . 
— pai ed the Me- 

ridian, When it comes into the ſame Azimuth again, or to 1 an Alti- 

tude equal to the former. The diſtance between theſe two e or 


before it paſſeth the Meridian. Obſerve alſo, after it 


equal. Altitudes, biſected, will be in 8 of the Meridian. 
"As the rs. may. be had inſtruments called 


EQUAL. ALTITUDE INTRUMENTS,, 


for b abſe Stars of equal heights; with which, having a good ba 


able Pendulum, thy ering. an; Nene of any place may he ery”, 
accurately found. 


In what manner the time vo noon, rnd by equal Altitudes of the : 
Son, before and after noon, may be corrected, may be ſeen in the Con- 


 noiſſance des Temps, for the year 1759 *. 


There is anot! er method Fe a Meridian Line by the Pole Star, 


which is this. 


The right e the pole Star, for the year 1716, was 35 in 
time; and it increaſeth 1 16” eyery ten years; therefore having, at any 
time, dun Star's right aſcenſion, and the right aſcenſion of the Sun, 
both in time, if you ſubtract the latter from the former, adding twenty- 


four hours to the right aſcenſion of the Pole Star, when it is leſs than 


Sun's, the remainder . the time of the Star's coming to 12 1 


Meridian. 


At this time hang up two e between your eye and Pole - 
Star, and a right Line drawn through them, will be a true Maxi- 


' DIAN LINE. 
Page 190. 


orefore, of this great change in the Sun's declination, 
the time of the Equinoxes is improper for drawing this Meridian line; 
ſo likewiſe is the time of the Winter Solſtice, on account of the great | 
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is 1 | Ss 
i Sam's 1 aſcenſion (Guppoſe) greater 8 the ears Lon copy apt 
Sf refore add H 38 118 15808 r i 4 008 1 
7 nt ASBEIOS 2> 53G Mi 255 4 54 | 
e hn Nane, the zoo 205 29 09 
The Pole Star will come to the Meridian at tr Oats , : 8h: 2 8 
That is, at 12 55" paſt. "aig night. 5 It 8 ad! os 42308 1 
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A Moni Lit bang. 9 85 to find 0 the Azimnnth of a hs Star by 
 dbſervation. - 2885 wet Tp 


Ne Ter Nc be ths Merlin Line nel, ale at's 


{EO 


3 let there be erected the perpendicular Line A D. 

| 2 THI PT From A to B let there be drawn a right Line 
1 | AB, in ſuch a manner, that if from B there be 
J erected the Perpendicular, BE, or a Line with a 
ALL oh LL | pany & "bphininict be hung at E, fo that the Star and the 
„ HL A* two Lines AD, BE, thall le in one and the fame 

a 2 j e right Line. N { 1 E475 n 8 
Prom the point B, to any point C, in the 
| Meridian Line AC, takin at lune, draw the 
\ right Line BC; then with a Scale of equal parts 

CN meaſure the three Lines AB, AC, BE. In 
ca gle, W PIOY ABC, there will be given all the ſides, from v . 
will ße found the angle BAC, equal to the Azimuth required. 
For if the Meridian Line be 10 ſed to be Wpnein d to F, ha” the 
Line BA to G, the angle FAG wh be the Azimuth of the Star; but 
the angle FAG will be 1 to the angle at the Vertex BAC = the "there. 


fore the angle BAC will be equal to the Azimuth. W. W. D. 
And now we may * to ſo lye. the WAITS, Problems e . 
the fixed Stars, er ee 
PROBLEM. 
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Niue by Sit 2, 


The Latitude of 455 place, the Sun? s place, 400 tip hour of the night 


being given, to find the Azimuth and Altitude of any known fixed Star. 
Rectify the Globe for the Latitude of the place, and the Sun's place; 
turn the Globe till the hour- index points to the giyen hour; then fix 


the Quadrant of Altitude in the Zenith, and lay it over the Star, and it 


will ſhew the Altitude and Azimuth of it. 


It was by obſerving the times of the cifings aid ſtings of the fixed 


Stars, or the times of their culminating or paſſing the Meridian, that the 
ancients determined the hour or'time of night: this appears from a paſ- 


ſage in Euripides, and another in+{/arab, which will be taken notice of 
hereafter. _ In mo. mean time we oye: take occaſion to introduce the 


RO 
PROBLEM. 


The e of the place, the Sun's place, and ah 0 of any 
known Star being given, to find the hour of the night. - 
Having rectified the Globe for the Latitude of the place and the Sun's 


place, if the given Star be due North or South, bring it to the Meridian, 


and the index will ſhew the hour of the nig he. 

If the. Star be in any other direction, 2 the Quadrant of Altitude i in 
the Zenith, and ſet it to the, Star's Azimuth in the Horizon; turn the 
Globe about until the Quadrant. cuts the center of the Star, and then the 
index will ſhew, the hour of the night. 

But as it may poſſibly happen that we may ſee a Star, d Wen by 
glad to know, what Star it is, or whether it may not be a new Star, or a 
Comet ; 3 how that may be diſcovered, will be ſeen under the following 


P/ R On, Bj L. E N. 


The . of the place, the Sun's place, the hour of the night, and 
the Altitude and Azimuth of any Star being given, to find the Star. 
Rectify the Globe for the Latitude of the place, and the Sun's place; 
fix the Quadrant of Altitude in the Zenith, and turn the Globe, till the 
hour- index points to the given hour, and ſet the Quadrant of Altitude to 
the given Azimutli; then the Star that cuts the D in the given 
Altitude, will be the Star ſought. | 
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Though two Stars, that have different right aſcenſions, will not come 
to the Meridian at the fame time, yet it is gaſſible that in a certain La- 
tituds ee e to r n SE e, 


. 445 3 i. E . 1 
Tbe eee 8 
the fame Azimuth, being given, to. find the hour of the night. 


Rectify the Globe for the Latitude, the Zenith, and the Sun's place; 
eee the Globe, and alſo. the Quadrant about, till both the Stars | 
coincide with its edge; the hour-index will ſhew the hour of the: ni 
and the e eee Ioriaon eil be he common 
Ai of both Stars. f i 

What hath been. obſerved. a of two. " Hh" Pin 8 * Gilad 
Azimuth, will hold good likewiſe of two Stars that have = lame Alti =] 
tude. From whence we have the following * 


ZR OB L. N . 


The 3 the place „the Sun's "RY and two Stare, chat "wil 
the ſame Altitude, being given, to find the hour of the night. 

Rectify the Globe for e Latitude of the place, the Zenith, and "Ty 
Sun's place; turn the Globe, ſo that the ſame degree on the Quadrant 
ſhall cut both Stars, then the hour- index will ſhew the hour of the night. 

In che former propoſitions the Latitude of the place is ſuppoſed to be 
given, or known. But as it is frequently neceſſary to find the Latitude 
of the place, and eſpeci tally at ſea, how this may be found, in a rude 
manner at leaſt, e, e e d clock, ar watch, will. 
be ſeen in the 2 


PROBLEM 


The Sun's place, the hour of the night,. and two- Stars}: that have 
the ſame Azimuth, or Altitude, being given, to find the Latitude of 


the place. 

Recify the Globe for the Sun's place, and turn it, till the index points 
to the given hour of the night; keep the Globe from turning, and move 
it up and down. in the notches, till the two given Stars have the ſame Azi- 
muth, or Altitude; then the braſs Meridian will ſhew- the height of- the 


Pole, , and conſequently the aged of the place. 
PROBLEM. 


ww 


g 
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| "Two Stars bein g given, one on the Meridian, and the other on the 
Eaſt and Weſt part of the Horizon, to find the Latitude of the place. 
- Bring the Star obſerved on the Meridian to the Meridian of the Globe ; 


| then keeping the Globe from turning round its axis, ſlide the Meridian 


up or. down in the notches, till the other Star is brought to the Eaſt or 


Veſt part of the Horizon; and that elevation of the Pole will be the 


i of ow ya: ſought. 
| OBSBRVATION. 


MES BR {hath been faid, it appears, that N. of theſe five things, 
; I. The Latitude of the lace, It. The Sun's place in the Ecliptic, III. The 

hour of the night, IV. The common Azimuth of two known fixed Stars, 
V. The equal Altitude of two known fixed Stars, any three of them be 
given, the remaining two will eaſily be found. _ 

After what hath been ſeen relating to the motion of the Sun, and the 
riſings and ſettings of the fixed Stars, we may now come, very n 
to ſolve the 3 Problem; and that is 


To FIND THE LATITUDE or PLACES. 


In what manner the Latitude of any place may be found by the Globe, 
hath been ſeen already. But in what manner the Latitude of any place 


may be found, ſo as to lay it down on a Map. or Globe, is a Problem of 


a different nature. 


This is only to be done by obſervation ; and that, either b Nionr, or 


by Dar. 
BY NIGHT. 


-. Let H R be the Horizon of any plans. and 
P the Pole; let S be any Star that never ſets at | 
that place. With any inſtrument, as a Qua- 11 
drant, take the 2 800 Altitude of that Star, 
SPR, and again its det Altitude, QR; the 
difference between theſe two Altitudes will be 
the arch SQ, the half of which will be PQ, 


which added to the 4 Alituce, QR, will give the arch P R, the 
1 4 
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he 3 of the Pole; ood therefore, we 5 ; 0 to 15 the 3 of 
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Let HR be the Horizon of any place, 
n ab Pole, Z the Zenith, PE H the Mei 
Fi 7 -- ofthe Sun; with an inſtrument, as # Qua rant, 
use the Sun's Meridian altitude; & E, and by 
an Ephemeris find the Sun's! deelination for 
that lay at noon; that will be the arch OE, 
' which, ſubtracted from the Sun's Meridian 
altitude H, wil give the arch EH, the height of the Equator at that 
place. This again "ubtrafted from ZH 985 will give the 'arch EZ, 
the Latitude che place. og W. W. 25 
If the Sun's Aba 8 b been South, it muſt have been added to 
his Meridian altitude to give the Becht of the Equator... 
Though the finding the Latitude of places be very, neceſſary at land, 
yet it is 87 more Recent uſe at ſea, as well for determining the 11 
of the ſhip in the wide ocean, as for Aiſcoyering the variation of 
Compaſs, as we ſhall. preſently ſee. ; 4 
The firſt of the't two methods, given above, is 2 at fn; 3 


„ >< # 


or both. 

The ſecond en e vil WING a 8 . or e in 
order to know the true time when the Sun is upon the Meridian. 
Or the Sun's Meridian altitude may be found, nearly enough for com- 
mon uſe, by Davis ea-quadrant, or Mr. Hadley s Quadrant, which is 
more accurate, by coſerving, about noon, till we Sun comes to his 
greateſt height above the Horizon. 

Though the finding the Latitude of a tip at ſea, is | attended with 
ſome difficuty, yet that is nothing in compariſon of the difficulty of 
finding her Longitude. This is the great Problem in Navigation; and 
till that can be ſolved, the-art can never be brought to perfection. The 
ſeveral methods, whereby the ſolution of this Problem hath been at- 
. tempted, will be ſeen page when we come to {| peak of more mo- 

dern times. 

At preſent we may proceed to alothcs Problem, which hath an im- 
mediate i on * foregoing; _ that is, 5 

g T o 
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To. FIND TR VARI 14 10 Von ru col. 


Hang eg before of the, variation of the Compaſs, it will not be 
improper, in this place, to obſerve in what manner that variation may 
be found; and in om” to 1. we muſt be furniſhed, in n the firſt __ 


Peta $ £5 8 wh 8 tu alled 22 K. GH 53 ul I art: & ö 25 
5 N AZ. I M 1 T H C OMA F 
0 tter known by a aght of it, 


5 
A, 4 1. K 1 


hr Ou inſtrur nent will be 


5 thief by any deſcription. © collage 
M0 el. ſeveral ways. of fadlhg ws variation of the Needle, or 


O 
"7. r Rake! and letting of the ſame Star, which will then be al- 
at the fame diſtance from the true Meridian; but the difference 


e that and the magnetical Meridian, will be the variation of 


the Comp . 


. BY obſervin, 0 equal Altitydes of the W Stir above the Ho- | 


rizon!! for then, eile, it will be at equal diſtances from the true 
Meridian; and then the difference between that and the magnetical 
N Meridian, will be the variation of the Compaſs. __ ... 

III. By "obſerving. when any Star paſſes over the Meridian, OM the 
rea before given. 5 

But theſe methods can node of them be made «lh of at ſea.. | 

Firſt, becauſe the time of the Sun's or any Star's paſſing over the Me- 
ridian, cannot be had preciſely enough ; for a great deal of time muſt 
be ſpent in makin obſervations on the Sun's different altitudes, till he 
is found to have To greateſt, 7. e. till he is on the Meridian; and the 
fame likewiſe may be faid with regard to any Star: and farther, while 
theſe obſervations are making, the Tri _y be changing her Longitude, 


| i. e, Altering her Meridian. 


Secondly, becauſe between the t times of two REC on the Sun's 


equal altitudes above the Horizon, or between the times of his riſing 
and ſetting, not only his COTE but likewiſe the ſhip” s Latitude, 
may be confiderably altered. x 

| Thirdly, though the . of x fixed Star doth not * like 
that of the Sun, yet between the times _ any two obſervations on its 
riſing and ſetting, or its equal altitudes, th e Latitude of the ſhip may be 


eee altered. 
The 
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The variation of the Compaſs at ſea, therefore, may be found, by ; 
means of tie 2imuth Compaſa, by one tion n 


e sue, Maonwricas/ AMPLITUDE: wh 
u. Tur SUN's Menge AZIMUTH.” | 19g - 


1 *3 45.8 
* 4h 4 SOT * 85 oy $29 ; 
" 


But rn likes. of theſe obſervations the af "ow en muſt t e fitted 
in this manner. a e 
1. If the Anjptitutt de at Sun rifing, n Aeicium 7 
-noon, put the center of the ſight upon * Weſt point of the card 
within the box, ſo thaf the four nes on card, and the * kee on 
the inſide of the box, may coll cide, fo Ee to ether; the on 
rectly over the other. 5 e © react 5 
But if the obſervation be for ths. Sun' 8 Amplitude at Ga kit 
Azimuth in the afternoon, then turn the center of the hght 15 over 
the Eaſt point of the card, and make the four Ines on the card coincide 
with the ſour lines on the inſide of the box, as before. WES 15 
II. Having thus fitted the inſtrument for obſervation, 2 6 he 
towards the Sun, till the ſhadow of the hypothenuſal thread falls dire 7 
on the ſlit of the ſight, and upon the line that is drawn alon the middle 
of the index; then will the index ſhew the Sun's magnetical Amplitude 
from the Eaſt or Weſt points, or his eee from the North 
or South points of the Meridian. 5 
But it is here to be obſerved farther, that in order to have the Sun's 
true. Amplitude, and from thence the difference between that and the - 
.magnetical DONS, and Ak aaa the variation * ne n 
e muſt haue / ; 


: . The Sw 8 nee TONE" Tables 4 his? Motion. 
II. The LATITUDE of the SHIP. | | : 


If we weld have the Sun's true 8 wil 4 600 ths the Af. 
ference between that and his magnetical Azimuth, and e the 
"I Variation of the Compaſs, we muſt have 


I. The Latitude of the Ship, the Complement of which i in this bene 
18 2 P. 1 

II. The Sun's Declination, whoſe Complement is PM. 

III. The Sun's Altitude at the Time, the Complement : of which i is 2 M. 


Therefore, 


ROM THE FLOOD 10 THALES. 79 


82 2 ene, 
| 25. N. PM, from 1 — de Nund 0 
the angle MZP, the meaſure of which will be 
the arch of the Horizon AR z that will give 1 


N 


degrees, wel will be” Ob Sun's Azimuth ſom the 

Sou a 
If AR is greater than 9 deatient Je then fr Yr 

AR ſubtract nn the 4 will be the Sun's Anais. | 
ind 20 now "a Azimuth, or Amp by obſorva- 


don. and the difference, if there be an, will give t 
> VARIATION « or rur Saß So 
23 L 


An ExaMPLE will make this beſt underſtood. 

Being out at ſea May Po, A. D. 1755, in Latitude 45 e North, 
by obſervation, &t the Sun's magnetical Amplitude at riſing be obſerved, . 
by the Azimuth. Compaſs, to be between 27 and 28 Fs. reckoning 

from the Eaſt. towards the N orth. fs 


But, by calculation, let the Sun's. declination. OI 
found, for that time, — 199-00! North 


8 Whence in Latitude 45* North, his Amplitude ought. | 
Da... - 27925 


| But, by obſervation, it was RT EY =' =. 270 2 
Therefore, che variation 8 the. Ideen there is - 00% 09. 
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ALEXANDER, 1 0 * 


2 Bb 
1 


I XCE PT what little hiſtory we e know from the writings * | 
the Old: Teſtament, we are quite in the dark, as to any im- 
provements made in arts and ſciences before the Greeks be- 


2. MO gan to apply themſelves to the ftudy of Nature. But this, 
as far as appears at leaſt, was not earlier than about the time 
of Thales the Milefian, or the year before Chriſt 600. He was vhe of 
the firſt that is ſaid to have travelled into Et in country, it Teems, | 


at that time famous for its wiſdom. 
To enquire particularly wherein that wiſdom conſiſted, would lead us 


too far out of the way. But as no great proficiency in the ſciences, par- 


ticularly Geography and Aſtronomy, is to be without Mathe- 
maticks, and all that we know of aſs came confeſſedly from the Greeks, 


the world hath been generally inclined to believe, that theſe laſt bor- 


rowed more from the Egyptians than, with good reaſon s they ſeem to 


ve done. 
have done. *, and Diadorus Siculus after kin, +, agree, that Groveray 
took its riſe among them, from the annual overflowing of wy Nile ; and 


that from them it was introduced into Greece. 
. age 127. Tage 73. Doch 


* 
* 


Ta HIS TORT er ASTRONOMY, &c. 47 


Diadbrus Siculus * goes farther, and ſays, that the Egyptians were the 
Fruentors 5 weden of obſerving the. b an of Geometrical 
Theorems, » But, 1 45 

I. It doth not ant om any of the numerous monuments of that 
pobple yet extant, that 1 vere ever acquainted with ALPHABETICAL 
LETTERS. 


This, it is plain, is faid of whos Water Egyptians; for the Coptic al- 


phabet 3 is indiſputably modern, and derived from the Greek. 


II. That the practice of obſerving the Stars began properly in Egypt, 
is wholly uncertain. Mujeus, Endymion, &c. ſpoke of by the Greeks as 
' obſervers, ſeem: to have lived: long before it appears that they had any 


intercourſe: with Egypt, which, according to Herodotus, was not before 


the _ of Eſammititus, the father of Necho, who conquered Fofab 


king of Fudab, i. e. about the year before Chriſt 670. 


Beſides, the names of the oldeſt Conſtellations, as given us by the 


Greeks, ſeem rather to have a Chaldean, or Phœnician original, than an 


Egyptian. The only Star that ſeems to retain its Egyptian appellation, 


is the Canopus, from Xe, which, in the Coptic, ſtill ſignifies gold. 

and it-is farther obſervable, that there is not one Eclipſe extant, obſerved 

by the native Egyptians, or before the Greeks ſettled themſelves in 1 

country under the Prolemier. 

III. There do not appear, on any of as pillars, or obeliſks, or on 
the walls of their temples yet ſtanding, any geometrical diagrams ; 
which yet one would have reaſonably expected to have found, ſometimes 

at leaſt, had Geometry Be a en ene cultivated by the 


" Egyptians. * 


But our conceptions of Me tk in tis reſpeR, will be greatly abated, 
when we conſider, that thoſe propoſitions, which Tales is ſaid to have 
invented, or. borrowed from them, do not exceed the very 7/7 elements 
of the Science; ſuch as, ** that the Circle is biſected by its diameter.” 
Likewiſe, that-the angles of an iſoſceles Triangle at the baſe are equal.” 
He is ſaid likewiſe, by ſome, to have been the inventor of that Pro- 
polition which is now Eucla, Lib: i. Prop. 47. and by others attributed 
to Pythagoras. 


ales is likewiſe ſaid, by Diogenes Laertius, to have babe the 
heights of the pyramids i in Egypt, by obſerving at what time of the day 


the ſhadows of objects are equal to their heights. 
This is now known to be always when the Sun 18 45 degrees bigh. 
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Us - TEK HISTORY or ASTRONOMY, To 
ie For the Angle CBA being a Angle, and 
bes 3) the Angle CAB == 459 fince- a gc gl ies Angled 

of a Triangle are equal to two right ones, the re- 

maining Angle AC B will likewiſe be = 45 

therefore the Triangle ABC will * an 1 et 

eien and AB = BC. . r 


| This b though 8 ee. oy: Is | 

| J rom mage only cwice on the ſame day; and in 
| me countries, in the Winter time, wot at * 17 fa. 
where the Sun ai not riſe ſo high above the Horizon as 4.59... 

This method likewiſe ſup the foot of the object to be acefhble, 
which is not always the « e, and frequently where the perpendicular 
height of the object is moſt 1 to be known ; ck 1 ve: the 
height of an enemy's rampart, a caſtle-wall, &c. 

This Problem, therefore, being of ſuch general uſe, it will not be 
improper to ſee in what manner this defect may be ſupplicd, by wing 


ro el inſtead of one. 
A Let AB be the perpendicular height of any 


object required, but which is acceſſible no nearer 
than C; at C, then, take with an inſtrument the 
Angle ACB (ſuppo K == 60. From C meaſure 

backwards the Line CD (ſuppoſe)== 1000 feet; 
and at D take the angle "ADC (pp? 
> | =3352 10. « 
1 In the Triangle, cherefbre, ADC there is * 
given the Angle ADC = 350 10'; and-fince the 
external Angle ACB was found to be = 609 the 
Angle DAC muſt © We 50% and ſince. the fide OT: to it DC 
is = 1000, it will be by Prop. iv. p. 6. 

Sin. DAC: Sin. ADC :: DC debe: A. 1371 


Therefore the Line AC is _ Then ſay, fince the Angle ACB was 
before given = 609 


Radius : Sin. Ach :: AC (1371) : 45 1767 ; 
Therefore, AB, the perpendicular height required, is given. 


In the fame | manner may be found the N height, 5 | 


| wy Cloud. 
P ofidonius s 


__ FROM THALES To ALEXANDER 8; 
 Pofidenins, a friend and acquaintance of Cicero's, if we are rightly in- 
| formed by Pliny v, ſuppoſed the greateſt height to which Clouds riſe to 
be forty ſtadia ; that is, if we allow eight ſtadia to a mile, their greateſt 
perpendioular height will be five miles. | 

In what manner Pofidonius meaſured the height of the Clouds, is not 
known; bat his concluſion is certainly very wide of the truth. For 
thoſe who have meaſured them with moſt ck have ſeldom found 
them to exceed a mile in perpendicular height. | 
Though the height of a Cloud, as was obſerved, may be very eaſily 
taken at two ſtations, yet Mr. Horrox, in his — Works +, 
' affirms, that he had a method whereby he could do the fame at a ſingle 
ſtation ; and that afterwards he had found the ſame method in Kepler, 

That method, as it is not commonly KNOW, and rm its elegance, 
is. as follows, _ | 

Let S be the Sun, c a Cloud, and let the 5 
ſhadow of the Cloud be obſerved by a perſon at ; 
A tofall at B. . | 

Let the obſerver at A take the height of the | 
Sun, which will be the Angle SAE, and the 
height of the Cloud, which will be the —_— | 


CAD. 
But, can of the ment diſtance of the 


Sun, the Angle SAE will not ſenſibly differ TW AT 
from the Angle SBE, which, teaſers, will be given. But CAD, the 
L external Angle of the Triangle CAB is given, and therefore the Angle 
Ac is given. But CAD being given, the Angle ACD will be given, 
and conſequently the whole BCD will be given. 

"Therefore, ſince it will be, by plain Trigonometry, 


4 Tangent BCD; Radius:: BD: DC 

Tangent ACD : Radius:: AD: DC 

By taking the differences of the antecedents, it will be, 
Tangent BCD — Tangent ACD : Radius:: AB : DC 


But the Line AB may be found by actual menſuration; conſequently the 
three firſt terms of the proportion being known, the fourth, that i is, * 


ay {ro mr height o the Cloud, will be given. 
W.W.F. 


Nat. HiR. 1, il. c. 23. + Page 294. 
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- Tholes and his followers, according to Plutareb a, affirmed * the 
Moon borrowed her light from the Sun; and therefore Plutarch was pro- 
bably miſtaken, or thoſe he copied from, when they repreſent the opi- 
nions of Anaximander and Anti 2550 F. who lired aer lan mn, that the 
one with a light of her own. ER ONE ORE be 
It may not be quite foreign to the oped to remark i in this place; that | 

Plutarch, though a ſenſible! author in other reſpects, yet hath collected 
this treatiſe, concerning the opinions of the ancient philoſophers, with- 
out choice, or examination, from writers that knew little of the ſubject 
they were upon. Iaſtances likewiſe - may be given, where, paſſing 
through very Ignorant + hands, and Wen ſuffered e, by beer 
and corruptions. | 

- Thales is (aid by Callimacius to FRET farmed: the Conſtellation called - 
the Lefer Bear, by which, according to Aratus, the harry; We 


"T5 d ape Þoines Tiruvel Tepower. SzAzooa)- 33 
Obſerving this, Phenicians plow the main. 


The truth moſt probably is, that TBuler brought the 3 —4 
uſe of it firſt from the Phænicians himſelf into Greece ; and ſo Ne by 
the Greeks, reputed the original inventor, of it. | 
He determined, according to Pliny +, the comical a of the 
Fleiades to be twenty-five days after the autumnal Equinox. _ 

But in order to underſtand this, it will be proper to obſerve, that there 

ate three ſorts of riſings and ſettings of the faxed Stars, taken notice of 
by ancient authors, and commonly called poetical ri Yonge 4 _— Ng, bes . 
cauſe moſtly taken notice of by the Poets. Theſe are the. ' | * 


COSMICAL,. ACHRONYCAL, AND. HELIACAL. 


The are to be found in moſt authors that treat on the doctrine of 
the eB and are now chiefly uſeful in aring and underſtandin 
paſſages in the ancient writers; ſuch are H Led Virgil, Columella, Ovid 
Pliny, &c. How they are to be found by calculation, may be ſeen i in 
Petavius s Uranologion and Dr. Gregory's Aſtronomy. 


% att I bat ll 


| When: a Star ris or ſets at Sun-rifing, it is faid to riſe or ſet cofmicaly. 
From whence we.ſhall have the following: 


De Placit, Philof, I. ü. c, . f Ibid. f Nat, Hiſt, I. xvili. e. 25. 
PROBLEM. 


. 


4 - % 
9 5 5 11 
; * 4# 


ren THALES 10 ALEXANDER. 3g. 


? VEY: 
3 N . 1 433 3 . 7 N 


. e K 0 * 1 * 1 
The e of. th place 0 8 Aren, to bud b Te the Globe, the 


time of the year when a given Star riſes or ſets coſmical 

Let the given place be Rome, whoſe Latitude is 42 deg. 8 min. North; 
and let che given Star be the Lucida Pleiadum. Rectify the Globe for 
the Latitude of the place; bring the Star to the edge of the eaſtern Ho- 
rizon, and mark the point of the Ecliptic riſing along with it; that will 
be found to be Taurus, 18 deg. oppoſite to Which, on the wooden Ho- 
rizon, will be found (in the Juliun Stile) April the 28th... The, Lucida 
Pleiadum, therefore, riſes colmically April the 28th. 

If the Globe continues rectified as before, and the 3 5 oF f 
be brought to tho edge of the weſtern Horizon, the point of the Ecliptic, 
which is the Sun's place; then rifing on the eaſtern fide of the Horizon, 
will be Scorpio, 29 deg. oppoſite to which, on the wooden Horizon, 
will be found November the.1oth... The Lucida Pheiadum, therefore, ſets 
coſmically November\the toth: i. + 

In the ſame manner, in the Latitude of 1 Sirius wilt be found 
to riſe coſmically- Fuly the goth, and to ſeticoſmically October the zoth. 

It is. of the. co/mical fies of che Pleiades that 4 6 is to be under- - 


ſibod-i in this line, 4 
Aute tibi Boe Arlantides e *, a 


and not of their ſerting 1 in the. 155 as gude Have: GR where. Stars 
riſe, but bf e 


D E F IN I T I Oo N. 


When a Star riſes or ſets, ar Sun-ſetting, 1 it is d to riſe or- et : 
achronically. | 


N likewiſe, we have the following 
p KR 0: B L E M. 


The Latitude of the place being given, to find the time or ths _ . 
when a given Star will riſe or ſet achronically. _ REES 
Let the given place be Athens, whole Latitude is. 37 deg. North, 250 | 
let the given Star. be Arurus. | 
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® Georg, I. i. ver, 221. 


Rectity 


S 
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46 Th: IS | 


e, 15 Fan, A not agree Wich ches det 
teaſon of which will be ſeen hereafter. 


achronically Moy the 11 th, "aa to ſet ach 


ReRify the Globe for the Latiende of ml pag and era ee 
b the fg ag fide of the Horizon, markithepoitit of the Ecliptic then 
on the weſtern ſide; that will be found Aries, 12 deg. 119522 

4e w on the wooden Horizon, will be found March: che 


Therefore ArFurus riſes at Athens achronically March the 22d. 


Fels of this rifing of urs that Heſod ſpeaks in hi Opera & De 


| » 1; 15 
. bes, few: the. Sef ice laxty 1 8 are SY. 4 6 35 alk 75 i Com 


$ in the Eaſt 


1 3 1 { 4 y 4 4 


mi _ ion $A the 
If the Globe continues rectified to the 1 of the place, as before, 


and HrFurus be brought to the weſtern fide of the Horizon, the point 


of the /Ecliptic ſetting along with it will be Seg:ttary, 7 deg. oppoſite 


to which, on the wooden Horizon, will be found November the lich. 
5 At Athens, thetefore, Arcturus ſets achronically 


November the 18th. 
In the fame manner. A/debaron, or the Bul/'s E „will be found to rk 


ber "the Sid. 
1: 0 E 2 1 N bs 'T. 72 o N. ſors 1 
| ph a 3 firſt 3 Finde! in the morning. after it bath been ſo 


near the, Sun as to be hid by the 9 of his rays, it is ſaid to riſe 
Lela. _ 


But for this there is required ſome certain elde of the Bun below = 


the Horizon, more or leſs, according to the magnitude of the Star. A 


Star of the firſt magnitude is commonly ſuppoſed to require that the Sun 


be depreſſed 12 deg. perpendicularly below the Horizon. 


This being premiſed, we have the following 
P R 0 L. E M. 


The Latitude of the place being given, to find the time of the year 


when a given Star will riſe heliac 


all 
Let the given 2 be Rome, FA Latitude is 42 deg. North, and 
let the given Star be the bright Star in the Bulls Horn. 

Rectify the Globe for the Latitude of the place; ſcrew on the 


braſs Quadrant of Altitude in its Zenith, and turn it to the weſtern fide 
of the Horizon. Bring the Star to the eaſtern ſide of the Horizon, and 


Lib. I. ver. 185. | 
mark 


$S 


N THAI. E'S To AL EXANDER. 87 


marke what degree of the Eeliptic'is cur by 12 deg. marked on the Qua- 


: drant of Altitude ; that will found to be Capricorn, 3 deg. the point 
| te to which is Cancer, 3 deg.) and oppoſite to this wi | be found, 


ory the wooden Horizon, June the rath. gl mo bright Star, therefore, in 


the Bull's Horn, in the Latitude of Rome, riſes heliacally June the 14th. 


Theſe kinds of riſings and ſettings are not only mentioned by the Poets, 


but likewiſe by the ancient Phyſicians and Hiſtorians, 


Thus Heippecrates, hes 1951 oF: De Are, 4755 Az 4 255 cpo, 1 


grid, pοννανννj,j aa xuvs, eTgiTe Apr] 4% * emi IAM , 
i. e. One ought to a py * gs and ſettings of the Stars, eſpe- 


' cially, the. Dog. Star and. ArQurus -/ Lee the colmical {etting of the © 


Pleiades. * 


And Pohbius, Peklüg of the 1 of the Roman fleet, in the firſt 
Panic war, fays,..** it was. not ſo much owing to fortune, as to the ob- 

1 conſuls, in not hearkening to their pilots, who diſ- 
4 Gade them from putting td ſea at that ſeaſon of the year, which was 
between the riſing of Orion and the FIT: Star; it. Pong always dan- 


* ſtinacy. of 


why: en and W to ſtorms . 
D E F 6. N 1 ＋ r 0 N. 


When a star is firſt immetſed i in the erening, or hid by the Sun's s rays, . 


+, it is ſaid to ſet heliacalhy. 


And this again is ſaid to $6 e a Star of the firſt magnitude comes 


within 12 degrees of the Sun reckoned i in. the A 
Hence again we * the ener f 


P * O n L K M 


The Latiende of the place * given, to find the time of the year 
when a given Star ſets heliacally. 5 


Let the 85 place be Rome, in Latitude 42 deg. North, aa let the | 


given Star be the bright Star in the Bull's Horn. Rectify the Globe for 
the Latitude of the place, and bring the Star to the edge of the weſtern 
Horizon; turn the Quadrant of Altitude, till 12 deg. cut the —_ 
on the Eaſtern fide of the Meridian. This will be found to be 
of Sagittary, the point oppoſite to which, in the Ecliptic, is 7 
Gemini; and oppoſite to that, on the wooden Horizon, is 1 = 


® Lib. i. p. 53. 
17th, 
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7th) the time of Wo pear whanghat Star now ſets heliacally int 
titude of Rome. 8 11 50 18 „ n 1 165 3 
It is of the; hieliacal, ſolting, uf this Star, in a larger 0 of * word 
or 54 the Sun. eee, 111775 e . underſtood , here 
— 2 7 * Condidus aan aber run . e RET e e 
a Taurus, & averſo cedens-Canis occidit aſtro. F 
en ta be 6bſervett> that the Sun now enters Tenn April tlie 
N, 8. or April the th, O. 8. Oolumella ſuppoſed, that, in his time, he 
aid ſo, April the th. Ovid, in his Faſti, makes it April the 19th; 5 But 
the ancient Calendars, in this reſpect, are nqt very exact, deing com- 
. poſed from. obſeryations, . rude in EN and made i in Bene ages 
and different la titudes „ | 
But the thing principally de be taken notice of at predegt is; chat the 
commentators are divided in their opinions, as to What is to be under- 
ſtood b the aver/iim aftrum above. Some think it means Argo, or che 
Sb. But Virgi. had not ſaid a word before about the Ship. | 
on think the Bull itſelf is the Conſtellation meant. But this: Dog 
ſets after the Bull, and therefore cannot, Rh any propriety, be ſtiled 


Cedens, yielding to, or retreating from. 
But Ser vius takes notice, that, in his NO ſome. copies read adverſo. 

| This was about the time of Theodofrus, the Roman emperor, or about 

A. D. 340. And ſeyeral copies now, as 8 e Lombard, the 

King's, one of the Arundelian, and 1 wa N 8 MISS. 0's aw 1 


 adverſo ; and therefore the lines will bem 
Candidus auratis aperit cum fee Rx aue Fe ; 4 
7 aurus, & adverſo cedens Canis occidit aſtro; 
Which lines are very properly . . the apthor of the Bſiy ay. on 
the CT” thus, n 
When with his horns the Bull N the year, Pa We viel e 
And frighten' d flies the Dog, and ſhuns the advenſe Star. . 


. then, we haue an inſtance of what uſe the e of the 
Globes may be in correcting miſtakes crept into the ancient Poets. 

There, is another paſſage in the fame poet ., which the Globe may 
| likewiſe help to An, Heu,, in This re +6 calls. it. W 


mnextricabilts. _ . | 5 
2 Georg. i. ver. 217. + Georg. iv. ver. 23 1. | RED 95. 
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Virgil 
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from THALES To ALEXANDER. 8 
Virgil ſays, there are two ſeaſons for gathering of honey. One 
Taygete fimul os Terris oftendit honeftum 
Plleias, & Oceani ſpretos pede reppulit amnes. 

That is, when the Pleiades roſe heliacally, which, according to Columella, 
was April the 22d. 

The ſecond ſeaſon, he ſays, was, 

Aut eadem fidus fugiens ubi Piſcis aquoſi, 

Tiuſtior hybernas Calo deſcendit in undas. 

The general meaning of the lines; it is agreed, is, that it was when 
the Pleiades ſet coſmically, 7. e. at the latter end of October, or the be- 
ginning of November. The difficulty is, to know what Conſtellation 1s 
meant, in particular, by Piſcis Aquope. 7 | 

Servius (on the place) ſays, it is the Southern Fiſb, that receives the 
water of Aquarius into his mouth. The bright Star in the mouth of his 
_ Fiſh is now called, from the Arabian Aſtronomers, , .,3 Fomabout. 

The reaſon given by Servius for his interpretation is, becauſe this Fiſh 
riſes when' the Pleiades ſet. But this is not true; for when the Pleiades 
are ſetting, the Star called Fomabout is almoſt in the northern Meridian 
below the Horizon. 5 8 | 5 | 

Father Catrou ſays it means Piſces, one of the twelve Signs of the 
I/ abetiper ogy us Wen an» £ 8 
The objection to this interpretation is, in the firſt place, that the 

epithet Aguaſiis, when Fra to P:/ces, ſeems hardly conſiſtent with the 

great delicacy of Virgil, obſervable every where in the choice of his 
. epithets, In the ſecond place, the Conſtellation Piſcec, being the laſt in 
the order of the twelve Signs, ſets before the Pleiades. The Pleiades, 
therefore, follow Piſces, and can never be ſaid to ſhun or avoid them. 

La Cerda was of the ſame opinion with Catrou; but will not diſpute, 
he ſays, with any one that ſhall ſuppoſe it to be the Dolphin. 

But when the Pleiades are ſetting in the Weſt,the Dolphin is yet below 
the Horizon in the Eaſt. Beſides, as Petavtus, in the place above 
quoted, obſerves, the word Fugere is always uſed of ſom. Conſtellation 
that is near, | 3 | - 
Ruets thinks the Hydra is meant; and Mr. Dryden calls it the 
Scorpion. CT | 5 
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In the Latitude of Rome, indeed, when the Pleiades ſet, the Scorpion 
riſes; ; but it is hardly n that Ae n call cither vr * | 


or the Scorpion, Piſces. 


Perhaps the line ſhould be read thus, - n 4 _ Lf D 
Aut eadem ſidus fugiens Oxtonis Aquos. | 


Orion 5 is a Conſtellation near the Pleiades, and agrees 1 Is IR 
vation of Petavius, before- mentioned. The ſame epithet Aguoſus-is ap- 
plied by Virgil himſelf to Orion *. He is likewiſe called Nimbeſus 
Orion F. And Qymtus Calaber | not only repreſents the Pleiades as flying 
from Orion, but likewiſe makes the two firſt ſyllables of the word 
NPINNOZ ſhort in quantity, as here. | 
_ Thales is the firſt perſon who is ſaid to Hawks made uſe off the word. 
TPOIIAI, Tropic, i. e. was the firſt perſon, | perhaps, who brought the 
| Greeks acquainted with the true cauſe of the variety of ſeaſons, ariſing 
from the obliquity of the Ecliptic. From whence we © have the Ig 


PR. O . A 


To ſhew by the Globe the cauſe of the varicty of the fans, eng 1 
from the ide of the Ecliptic. 


A ROD, -5.4046. 


Hence, ſince Hz fied makes uſe of the word TPOITAL, it fem? to fol- * 
low, that Heſod could not be older than the time of Thales. 
But Homer likewiſe F uſes the ſame word TPOTIAI HEAIOIO. Ani 
as this paſſage is pretty remarkable, it may help us to fix the date of 
Homer's 09. and illuſtrate the uſe which Aſtronomy may be of in 
Hiſtory and Chronology | 

In the paſſage juſt Cited Ulyſſes returns home, but is not known to any 
of his family. Upon meeting with Eumæus, who had the charge of his 
ſwine, and aſking him nes Bi he was born in the family, or no, he 
anſwers him in the negative, and farther tells him, that he was born in. 
the iſland Syria, or Syra. | 


Naoos Tis ZTPIH , Us axyas A 
Opruyins x S De, 52: TPOITAI HEAIOIO.  P 


* Eneid iv. ver. 52. | + Encid i. ver. 539. : I Lib, Wh 
$ — * xv. ver. 402. | 


P ROM THALES TO ALEXANDER. 92 
The queſtion here is, what is to be underſtood by the words TPOIIAL 
HEAIOIO, the Tropics of the Suns 
It cannot mean that Syra lay under the T; ropic, becauſe they knew that | 
the Sun was never vertical there; for it is one of thoſe iſlands called the 
Cyclades, and lies in Latitude 37 25 North; and therefore the Sun's 
Zenith diſtance there, on the day of thi Summer Solſtice, is 130 560. 
It cannot mean, likewiſe, that the Sun there, in particular, entered the 
ſoſtitial point; becauſe he doth fo to SP place upon the Earth, only at 


different times of the dax. 
The true meaning, therefore, Gena to be, that at Syra was erected 


- an inſtrument to ſhew the time of the Sun's ingreſs into the Cardina/ 
Points. And ſuch an inſtrument, we know from Dzogenes Laertius, was 
erected at that place by Pher#cydes. 

And this naturally gives occaſion to introduce the following 


P ROB L E M. 


To ſhew by the Globe the cauſe of the unequal increaſe and decreaſe 
of the days, 

It is well known, that about the time of the Summer and Winter Sol- 
ſtices, the days increaſe and decreaſe very ſlowly ; and about the time 
of the two Equinoxes, the increaſe and decreaſe very faſt, 

The reaſon is, that at F A Tropics, the Ecliptic 1s nearly parallel to 


the Equinoctial; and conſequently, for ſome days before and after the 


 Jomians t 


- Solſtice, the change in the Sun's declination is but ſmall. On the con- 

trary, about the e the angle made by the Ecliptic with the 
Equator is the greateſt, and doe the . in the Sun's deeli- 
nation is then the greateſt. 

Thales is ſaid by Plutarch * to have been che firſt perſon (meaning, i it 
may be ſuppoſed, among the Gree#s) who taught that ſolar Eclipſes 
were canfed by the 3 of the Moon's body between the Sun and 
the Earth. ö 

That Thales was in ſome ſort acquainted with the nature of ſolar 
Eclipſes, rs from Herodotus, who ſays, that he foretold to the 

ey by which pa an end to the war between the Lydrans 
and Medes. 

This, from ſeverit 1 could be no other than the ſolar 


Eclipſe in the year before Chriſt 60 - | = > 


De Placit, Philoſoph, lib. ii. Cap. 24. | 
W. Becauſe 
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Becauſe ſolar Eclipſes can now be predicted with great exactneſs ſome 
perſons have ſuppoſ 10a that Thales Foretold. not only the day, Mo the vey | 
hour and minute, e this Eclipſe was to happen. | 
But this is a miſtake ; for Herodotus only fays, that he: foretold it would 
happen within the- compaſs of that year, ks 
But if ſolar Eclipſes were underſtood, at that 1 in this manner, 
Xenophanes, after this, about the year before Chriſt 521, muſt have been 
greatly miſtaken, or miſrepreſented. by Plutarcb, when he delivers it as his 
opinion, that the Sun was. e extingnilhes when he was. b | 
and a new one produced. 
Much more probable. is. whalt Plutarch relates of him beſides, that he 
mentioned in his writings an Wee of the Sun that laſted a. whole 
month. 3 
. darkneſſes of this kind are improperly called Felinſs,. not. hone 
cauſed by the. interpoſition of the Moon's body, but proceeding from. 
ſome real diminution of the Sun's light, whatever may be the cauſe, For 
the duration of total darkneſs, in the greateſt ſolar Eclipſe that can hap- 
pen, never can laſt, at any particular x is whatever, quite four minutes. 
There are ſeveral inſtances of ſuch kind of darkneſſes to be met with 
in hiſtory ; particularly that very remarkable one when Julius . was. 
murdered in the ſenate-houſe, mentioned by Virgil x. 


Cum caput obſcurd nitidum ferrugine texit 
 Impiags eternam timuerunt ſcecula noctem. a 
erate! in his note- on this place, ſays, this darkneſs laſted ab Fas. > g 
ſexta uſq; ad noctem, i. e. from noon till night, which, at that time of 
the year, muſt have been ſix hours. 
Another moſt remarkable darkneſs of this kind was that at our Sa- 
viour's paſſion, which laſted from noon till three of the clock in the 
afternoon. | 
From what hath been ſaid with regard to-Thales, it appears, that there 
was, at that time, a method of predicting marie of the Sun, by ſome 
rules of art. 
I fay rules of art, becauſe, from ſome afſages of Serif ture, it forme 
as if ſolar Eclipſes had been predicted without them before this, For 
Jaiab, who prophecied in the reign of Uggiah, or about the year before 
Chriſt 260, in a prophecy againſt Babylon , foretells, that ,the Sun 
« ſhalt be darkened in his going N and the Moon ſhall not cauſe her 


% Mut to ſhine.” 


® Georg. i. v. 467. + Chap. xii. ver, 10. 


And 


14 


FROM. THALE'S oO ALEXANDER. 93 


And Amas, his contemporary, fays , Tr ſhall come to paſs in that' day, 
« ſaith the Lord God, that . cause the Sun en down noon, Arg 
« will darken the Earth in the'clear day.” [5 
_ Ezekiel, who lived at the time when Feru/alem was ulea by the Chal- 
4 under Nebuchadnezzar, about the year before Chriſt 599, ſeems to 
ſpeak of a ſolar Eclipſe that was to be very remarkable at Daphne, or - 
Pelufium, when he fays T, “ At Tehaphnehes 40% the 115 Hall be dark 
cc Gs when I (God} ſhall break there the yohes of Egy | 
72 00 aking of the conqueſt of Egypt by the 2 4. he 
| 455 c 151175 cover 1 Sun with a 4 5 14 the Moon al not 
„„ give 1 4895 3 
Fele ſes of the Moon ate, in thei three paſſages, joined with 1 55 es 
of the 2500 for reaſons to be mentioned hereafter. 
| © "The word zy Anan, here rendered a Cloud, ſignifies any Abele in 
ee This is the rather to be obſerved at preſent, as there will be 
occaſion for the remark in what is to follow ſome time hence. 

The only thing that ſeems capable of being objected to this, is, that in 
Scripture darkneſs is ſometimes put as emblematical, or repreſentative of 
apy jury T% wee: ee 5 5 when bp day of the . 75 deſcribed F to 

% day of-trouble an reſs, a waſteneſs an lation, a. 
. & of darkneſs and gloomine 8, Al day f LP and thick kel, "9 
I The ſame image islikewiſe in oel ſ andi in other places. 

Nor is this figure unknown to other eaſtern writers. Thus in the 

Antholog. Veterum, [= pK en at "the end NE 7 7 8 Grammar, by 


8 cult ene q,- 
30 * 5 N oY was 


WE 0 WW 15 Logs of oO, 

Ai quum videremus patientiam evictam 
| Diemq; uſq; eo, ut ſtellæ eie obſcuratum; ; 
Where likewiſe. ſee the comment. 
But there ſeems to be a great difference teen a general deſcription Ip 
of darkneſs, and a darkneſs: befalling the bodies of the Sun and Moon, at 
certain places of the Earth in particular. Add to which, that theſe 
places were -ſuch as, in thoſe days, were the moſt noted for ring 
what paſſed in the Heavens, 

But as theſe predictions were made 1 means of ſupernatural commu- 
nications, the queſtion with which we. are concerned is, by what rule 


Chap viii. ver. 9. + -Chap. XXX. ver. 18. 1 Chap. xxxii. ver. 7. 
$ — chap. i. ver. 15. || Cbap. ii. ver. 2. q Page 518. 
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or, as it is how: mote commonly known by. the term of, his Lo 0 | i. 


By obſervation, 2 — (Rs 2 
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of art was T; Bales enabled to foretel an Eclipſe of the Sun ta the Iamian⸗- 9. 


It doth not. appear that he had any aſtronomical tables; fot there is no 
room to ſuppoſe that there were any in Arenen iter: than His, | Tt 36 


mast eee eee means of 15 be boil ache enten , 


| 3 28 mn i 
ee CHALDEAN, SAROS, 8 


ere P LINIAN PERIOD, . 


fm Ply, the firſt 11 that mentions it. It is a period en ef 
223 lunations, and was much eſteemed b 4 he late excellent Dr. Holley. . 
For obſerving (he fays himſelf) the Period of lunar inequalities, 


« which is performed in eighteen years and eleven days, or 223 luna- 
tions, it is found that the returns of Eclipſes, and other pg a of 


* the Moon's motion, are very regularly performed ; fo that whatever 


error is found in a former period, the ſame is repeated again in a 1 


* under the like circumſtances of the ſame diſtance, of 'the Moon fr rom 


the Sun and Apogzon.” _ 


And from this principle it was, that from an Eclipſe of che Sun, ob- 


ſerved at London and Dantzick June the 22d, 1666, he was enabled, he 


ſays, to predict another Ke ary years' afterwards, or Fuly the ad, 1684, 
with an exactneſs little in erior to the obſervation itſelf at the time. F or, 


B dies The beginning was to be at London, at = =, as 2b 3 
n ion, } The end * CC 28 
The beginning v was MN London, „ at - - - 2h 10 
at 4 27, 
Though this was a Treten greater chan we have any reaſon to think 
Thales was capable of, yet that this period of eighteen years, in which 
Eclipſes of the Sun and Moon return in order again, was, in ſome rude 
manner at leaſt, known to him, may be readily allowed. | 
It was certainly known to Meton at the time of the Peloponneſian war, 
or the year before Chriſt 431, and is the ſame that hath. been. ſince 
called, from him, the Mroxic CycLe. 


It is this likewiſe that ſeems to be ment,, len Au, or the Sun, 


as ſtiled in Theocritus * 
NY Oele; 7 Biden we, a T 3 des 


„ Jdyl. xv, 


ron THALES To ALEXANDER. 
The conjunction of the Sun and OTE Corn, repreſented, in the mytho- 
logical language, as a marria 


But what. is more to our pet onepoles it was; probably, by means of 
this apts that Anaxagoras' afterwards was enabled, as it ſeems, to fore 


tell 


95 


e great ſolar Eclipſe, mentioned by Thucydides * to have happened 


in. the firſt year of the Pelopornnefion war, and not the fall of a ſtone into 


the Ago/botamas, as the ancients abſurdly ſuppoſed. - 


An Example of the Method whereby he might do this, will ſufficiently | 


explain the nature of the; Chaldean Saros, or Plinian Period. 


In the firſt place, then, it muſt be obſerved, that the Chaldee word. 
N Sana ſignifies nothing more than initium; and therefore it may be 
applied to the * of any period whatever in en. and if 10,. 


9 a period of Eclipſes in particular. 


The next remark may be, that this period is now more accurately 
known than it was by Thales, Anaxagoras, or Meton, and that it con- 
ſiſts of eighteen years ten days ſeven hours forty- three minutes and fifteen. 


ſeconds, when there are five leap-years in the period. 


But when there are only four leap-years.in the period, it then conſiſts 
of eighteen years eleven * ſeven hours forty- three minutes and 


fifteen ſeconds. 


Anaxagoras is ſuppoſed to Uwe bogus Meble g philoſophy at 4:hens 
the year before Chriſt 480; and five years before that the Sun was 
_ eclipſed Fuly the firſt at ſeven hours and one minute, and the year after 
Was a leap-year; therefore in the two next ſucceeding periods there will 
be only found four leap-years, and in the third period will be five leap-- 


years. And hence we may form the following table of ſolar Eclipſes. 


In the Ir before Chriſt 48 £4 © pd Jus 1 2 o1' 00" 
| 114 07h 43, 15" 


n 


| | idea 00 12d 14h 44 15 


119 oph 431 


4 eee 23d 22h 27 30 
218 — 18 0% 43- 15 


The Sun, ee by this method, was eclipſed, 


in the _ before Chriſt 431, in Auguſt at - - 034 oh 10 4 5 


And by Dr. Halley's' tables, the mean time of this 


Eclipſe was at 78 4 - 034 ob 54 40% 


437 © eclipſed Aug. 034 ob® 10' 45” 


Whence we find the difference was only = cd on 16' 05 


M Lage 115, Edit, Waſſ. 
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Not long after:Thales, laſt: ſpoken of, lived; Pythugaras,' ad to Rav 
been the inventor: of ſeveral propoſitions that now make: part of the ſirſt 
book of Euclid, particularly that very uſeful and elegant one, the 4th. 
Fle is faid to have invented another, propoſition, vety uſeful in Aſtro· 
nomy (the 32 d) in which it is proved, that if one fide of a Triangle be 


produced, the outward 10 is 3 to both the: 00 20 and iii 


to two right Angles... 18 191 

By this propolition we are n to gad g J «indie abc! - 
true and 1 place of any Star, call'd its Diurnal Pur ulla. 

| Let C be the center of the Earth, B the place 

of the obſerver on its ſurface, D the vertex of 
that place in the Heavens, S a Star, and the 
\ Angle D B'S the diſtance of that Star from the 
Vertex, known by: obſervation. ' Let the true 
_ | diſtance of the Star from the Vert; known by 
' computation, be the Angle DCS; then, ſince by 
. the. propoſition above cited, the Angle DBS = 
380 . BCs, it will, be DB 0 W 125 
Parallax required. 


8 n 1. 


Hence! it appears, that the diurnal pie oF an "Stat," is "he Atigts 
under which the N r * of te” Earth N Fg to an oF i 


placed i in a Star. 2 
e 5076! ON , IE 


It appears likewiſe that this Parallax will be greateſt when the Angle 
a SBC ; is a 41 488 and chen BSC i is called the Horizontal Parallax. 


1 2 COROL. E HII. 
: out "1 follows likewiſe that if the 8 BSO a 


IJ Icomes =o, or vaniſhes, the Star will be at an 
C/ |] infinitediſtance; 4 on the otlier hand, if the 
Star be at an infinitè diſtance, then the Angle BSC 


N will be o. And for this reaſon it is, that the 

. fixed Stars, being at an immenſe diſtance from 

| | the Earth, are ſubject to no diurnal Parallax at 

all. But the Moon, being neareſt to the Earth of all the Planets, hath | 
/ the greateſt Parallax. 

COR 0 L. 


s by 
I 1 \ 


FROM THALES To ALEXANDER. r 


e 


| POR Am it appears, that by means of 
this Parallax, the height of any body above the 
Horizon is diminiſhed, i. e. its apparent place is 

lower than its true place. | 

For 8, when viewed from the center of U 
Earth C, will be ſeen among the fixed Stars at 
D. But when ſeen from the urface of the Earth 

at B, it will be ſeen at E, 1. . nearer to the Horizon BH. 

F rom x hence likewiſe we have the followin 8 


PROPOSITION VIIL 


Hm means of this Parallax the Longitude, Latitude, Declination, and 
right Aſcenſion of the Moon become different from the true ones. 
And this wu the following 


1 * O B LK M. 


The Letituds of any 8g the places of the Sun and Moon, and the 
hour, being given, to ſhew this upon the Globe. | 

Rectify the Globe for the Latitude of the place, the Sun's place, and 
the Zenith. Find the Moon's place by an „ e or let it be ſup- 

poſed to be otherwiſe known ; there ſtick a {mall black patch ; turn 
Globe about its axis, till the hour-index points to the given hour ; wo 
the Quadrant of Altitude over the black patch, and that will ſhew the 
Moon's true height above the Horizon. F, rom the Pole of the Ecliptic 
lay a fine thread over the black patch; that will cut the Ecliptic in the 
Moon's true Longitude, and at the ſame time ſhew her true Latitude. 

A little below this black patchz and near the edge of the Quadrant of 
Altitude, ſtick another ſmall black patch; that will ſhew the Moon's ap- 
parent height above the Horizon cauſed by the Parallax. A thread drawn 

from the Pole of the Ecliptic over this black patch, will cut the Ecliptic 
in the point of the Moon's apparent Longitude, and will, at the ſame 
| time, w her apparent Latitude. 5 
In the Hang manner, a thread drawn from the Pole of the Equator, _ 
and laid over theſe black patches, will ſhew the Moon's true and rent 
iin aſcenſions and declinations. | 


. N. B. 
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N. B. If the Moon be on the eaſtern fide of the Meridian, the ap- 
parent Longitude will exceed the true. But if the Moon be to the Weſt 
of the Meridian, the apparent Longitude will be leis than the true. 

Pythagoras, that we are now ſpeaking of, is ſaid by ſome to have: been 
the firſt that diſcovered the RY of the Ecliptic, or that it Hake an 


x * with the Equator. 
ut Diadbrus Siculus ſays * , that N 'Chius 3 it of the 


Egyptians; and in this he is followed by Plutarch and Stobæus. But 
_ Pliny þ aſcribes the diſcovery to Anaximander the Milgſan. Whoever it 
belongs to, it was, as Pliny juſtly ſtiles it, rerum ſores aperuiſſe. 
 Pythagoras is ſaid to have firſt diſcovered that Heſperus and Phoſpborus 
were one and the ſame Star. From the name Pho/phorus, it ſeems as if 

this is the ſame Star that is called "nw 42 „o Helal-ben-ſhahar Tor 
Helal fon of the morning; a name given it on account of i its Wen e 
brightneſs. It is the ſame with the Planet Venus. 

f ſo, this is the firſt mention of any Planet that occurs in any author 

whatever now extant, This was about the year before Chriſt 710. 

And here we may | take occaſion to introduce: the Sg 


P ROB l. E M. 


3 hed by the Globe in what poſition Venus is a morning, or | 
evening „ | 

Rectify the Olobe for the lende of che place, wt the Suin's ice a 
find the ——— of Venus by an Ephemeris, and having found the ſame on 
the Globe, ſtick there a ſmall black patch, as above directed; bring the 
Sun's place to the edge of the eaſtern Horizon. If Venus is in antece- 
dence of the Sun, according to the order of the Sign; that is, e. g. 
in Taurus when the Sun is in Gemini, ſhe will cw before _ Sun, and in 
that poſition will be a morning Star. 

But if Venus is in conſequence of the Sun, coating as the under of 
Signs ; that is, e. L. in Gemini when the Sun is in Taurus, the _ ſet 
after the Sun, and in that poſition ſhe will be an evening Star. 

Though Pythagoras is commonly ſuppoſed to be the nithior 165 the 
preſent ſyſtem, called the 9 yet, from Cenſorinus, it appears, 
that his ſyſtem was this. e e 115 40 


and laſt of all Saturn. 
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He ſuppoſed the Ee in the didlo, then he, 
placed e Moon, next after her Mercury, then „ 
Venus, then the Sun, then Mars, then Jupiter, 


It is moſt probable, therefore, that the preſent : 
Pythagorean ſyſtem obtained that name, not from 
28 himſelf, but becauſe it grew up among 
the diſeiples and followers of that Philoſopher. 5 d <2 
Having ſeen by whom, and at what time, the obliquity of the Ecliptic 
was diſeovered; as the ſame obliquity is the cauſe of the variety of ſea- 
ſons, we have the following a1 oP | LIE +” | 
ES. + B BO: Blob dior 


To explain by the Globe, in general, the alteration of ſeaſons, or the 
length - the days and nights, made, in all places of the World, by the 
Sun's apparent annual motion in the Eclipticacg. Ws | 
Let the Sun be ſuppoſed to be in the firſt point of Cancer, which now 
ws June the 21ſt, N. S. that point being brought to the Meridian, 
will ſhew the Sun's declination to be twenty-three degrees and a half 
North. Rectify the Globe for this. Latitude, and, for the better illuſtra- 
tion of the Problem, let the firſt Meridian on the Globe be brought 
under the braſs Meridian. The Globe being in this poſition, you will 
_ ſee, at one view, the length of the days in all Latitudes, by counting 
the number of hours contained between the two extreme Meridians cut- 
ting any particular Parallel you pitch upon in the eaſtern and weſtern 
part of ut Horizon. One hour, as was ſaid before, is equivalent to 
fifteen degrees. | „„ | 1 
Lou may then obſerve, that the lower part of the Arctic Circle juſt 
touches the Horizon; and conſequently, all the people who live in that 
Latitude have the Sun above their Horizon for the ſpace of twenty-four 
hours, without ſetting; only when he is in the lower part of the Meri- 
dian (which they would call twelve o'clock at night) he juſt touches 
the Horizon. „ | „ 1 
To all thoſe who live between the Arctic Circle and the Pole, the Sun 
doth not ſet; and his height above the Horizon, when he is in the lower 
part of the Meridian, is equal to their diſtance from the Arctic Circle ; 
thus, e. g. thoſe that live in the eightieth Parallel have the Sun, when 
he is loweſt at this time, thirteen e and a half high. 1 
| O 2 | | 


8 4 
- 
— > * * 
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If we. caſt our eyes ſouthward, towards the E, quator, we hall. find, 
that the diurnal arches, or the length of the Lye in the ſeveral Lati- 
| tudes, gradually leſſen. The diurnal arch in the Parallel of Londen, at 
tis time, is fixteen hours and a half: that of the Equator will be, as 
it always is, twelve hours; and fo continually leſs and leſs, till we come 
to the Antarctic Circle ; the upper part of which juſt touches the Ho- 
rizon, . and thoſe who live in this Latitude have juſt one fight of the Sun, 
Peeping, as it were, in the Horizon; and all the ſpace | between the Ant- 
arctic Circle and the South Pole lies in total darkneſs. © 
If from this poſition we gradually move the Meridian of the Globe; ac- 
cording to the progreſſive alterations made in the Sun's declination, by his 
motion in the pte, we ſhall find the diurnal arches of all thoſe Paral- 
lels that are on the northern ſide of the Equator continually decreaſe, and 
. thoſe on the ſouthern fide continually increaſe, in the ſame manner as 
the days in thoſe places ſhorten and lengthen. _ . . 
Let us again obſerye the Globe, when the Sun is got within ten Ms | 
grees of the Equinoctial; then the lower part of the eightieth Parallel 
of North Latitude will juſt touch the Horizon, and alt the ſpace be- 
tween this and the Pole falls within the illuminated Hemiſphere ; but all 
thoſe Parallels that lie between this and the Arctic Circle, which before 
were wholly above the Horizon, do now interſect it, and the Sun * 
Pears to them to riſe and ſet. 

From hence to the Equator we mall find that the days have gradually 
ſhortened'; and that from the Equator ſouthward they have gradually 
lengthened, until we come to the eightiefh Parallel of South Latitude, 
The upper part of this will now juſt touch the Horizon, and all places 
between this and the South Pole will be-in total darkneſs. All thoſe Pa- 
rallets between this and the Antarctic Circte, which before were wholly - 
below the Horizon, are now partly above it; and the length of the days 
there will be exactly equal to the length of the nights, in the ſame Lati- 

tude, in'the other Hemiſphere. This likewiſe holds univerſally, that the 
length of the day in one Latitude North, is exactly equal to the length 
of the night in the ſame Latitude South, and vice verſa. 
Let us follow the motion of the Sun, until he has got into the 
EquinoQial and take a view of the Globe in this poſition. 


Now all the Parallels of Latitude are cut into two equal parts by the 
Horizon, and conſequently the days and nights are of equal lengths, 
viz. twelve hours each, in all places of the world, the Sun riſing and 
ſetting at fix o'clock, excepting under the two Poles, which now lie ex- 


Here 


actly in the Horizon. 
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Here the Sun ſeems to Hand ſtill in the ſame point of the Heavens 
for ſome time, until by degrees, by his motion in the Ecliptic, he aſcends 
higher to one Pole, and dif: appears to the other. For as there the motion 
of the Earth round her” 5 eundot be obſerved, there are properly no 


days and nights under the Poles: | 
| Tf we follow the-motion of the Sun towards the l Tropic, we 


ſhall ſee the diurnal arches' of the northern Parallels continually decreaſe, 
and the ſouthern increaſe, in the ſame proportion, according to their re- 
ſpective Latitudes. The North Pole will be found continually deſcending, 
and the South Pole ene. wer aſcending above the Horizon, until the 
Sun arrives at 7. 

Then all the ſpace within the AntarRic Circle is above the Horizon ; 
while all the ſpace between the Arctic Circle and the North Pole is in total 
darkneſs: and we ſhall find all other circumſtances quite the reverſe to 
what they were when the Sun was in s, the nights now, all over the 


world, being of the ſame length that the days were of before. 
We are now got to the extremity of the Sun's declination ; and if we 


follow him through the other half of the Ecliptic, and rectify the Globe 
according 2 we hall find the ſeaſons return in their order, until at length 


we bring the Globe into its firſt poſitioͤn. 
This age of Pythagoras Ne us, not im properly, to add fomething 


with relation to 5 | 
H 0 v R 8. 0 


The firſt time that the word, Hous, „ for a particle of the day, occurs, 
is in the book of Daniel *, under the reign of Nebuchadnezzar, about 
the year before Chriſt 600. This method of dividing the day into hours, 
therefore, probably began among the Babhlonians, who communicated 
it to other people. Herodotus expreſly ſays , that from them the Greeks 
learned the uſe of the Pole, the Gnomon, and the dius hon of the day into 
twelve parts. 

The firſt of theſe was an inſtrument contrived to ſhew the time of the 
day; as the ſecond, by ſhewing the different lengths of the ſhadows at 
noon, pointed out the times of the Solſtices and Equinoxes, and conſe- 
quently the length of the tropical year. 

How long they had been acquainted with this before the time of Hire 
«tus, is uncertain ; but, probably, it was learned from the Babylonans by 


Chap. iii. ver. 6, + Page 3 5 | 
: Pherecydes, 
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Pherecyder, about the year before Chriſt 540, who ſet up a Pole, or 
Dial, in the iſland Sen, one of the Oey: as We are informed by | 
won Guo Luertiur. 
He died Oy is ald eee ee ron the F>4g at „ 
ied Olymp. Iwiii. 2. or the year before Chriſt 347. The Laceadæmo- 
niamt, therefore, had the uſe of the Dial, and 1 the Know- 
ledge of hours, ſomething earlier than the year before Chriſt 547. Sal. 
maus, in his Plin. Exercit. a ſays; eonfidently, that the Greeks had not 
the uſe of the word Hour till long after the reign of Alexander the Great, 


| which began, according to Peravius, the year before Chriſt 348. But in 


this he is miſtaken; for Herodotus, who wrote his Hiſtory about the Vear 
before Chriſt 431, uſeth the word Qt for a particle of the day * 

The Fews ſeem to have been acquainted with the invention carlier 

than this, or in the reign of Abaz ; for we read of his Dial. He ended his 
reign, according to Peravius, the year before Chriſt 7273 and therefore 
the Jews muſt have had the knowledge: of the Dial near 200 years before 
the Lacedæmonian. 

But this, perhaps, was EE a cendelcling enifhed by * prince in $ 
garden, as he ſeems to have been fond of exotic arts; and is no proof 


that Dials, or hours which were marked on them, were commonly known 


among the Jet ſo early as the reign of Abaz. We certainly find no 
traces of any ſuch knowledge among them, in times much later than this. 
What was the form of this Dial of Abax, is not known; but we 
may venture to form a conjecture, from what ſeems to have been the 
practice among the Greeks, who, as was ſaid before, had all the knowledge | 
of this kind from the Babylonians, and from whom, either ;mmediately, or 


mediately, through the Syrians at Damaſcus, Abaz borrowed the con- 


ſtruction of his inſtrument. This e therefore, en us to fy 
— on the form and nature of the 


GREEK DIAL 8. 


10 the conſtruction of the firſt Dials among the Greeks, there ſeems to 
have been erected a Gnomon perpendicular to the Horizon, adapted ſo to 
the Climate, or Latitude of the place, that its longeſt ſhadow, at the time 
of the Equinox, was #wvelve feet. 

This ſeems to be proved, in ſome fort, from a . in Ari Arjtpbones s 
Concionatrices 2 ne a perſon fays, 


Page 663, 4 Page 529. Edit. Gronov, 1 Page 547. Ed. Kuſt. 
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Oras d n ' AEKAIJOYN To. 4 ETO! err —— Xwpeiy £774. Herr 
W ———— Tibs autem CUr > erit, 2 


Qyands fuerit decem pedum \ elementum pingus (undue) ir ire ad ce cænam. 


That is, ** when. the letter of the alphabet denoted the ſhadow to be ten 
« feet long, it was time to think of dreſſing, and going to ſupper,” 


As the Greeks, therefore; ſu upped at Sun-ſet, it is plain, that when the : 


ſhadow was ten feet long, the & Sun began to grow low. 
But that the longeſt ſhadow on theſe ſorts of Dials were hire feet, 


is evident, from this n+ ng of nr who flouriſhed about the 
Ne of Alexander the Greut. 


W Ju pipes N pe 70% 2 
Apen 0 dis EW, es XAnFeis ve 
Eis E120, ANAEKATINAOZ, opSpiOs 
II pas ru Sevim + eTPEXEs TW xen ig ον , 
Ns upepitoy, xa Tapny dj nugpe *, 
ER.  Cherephon 1 is exactly like a perſon, that, being invited t to an enter- 
« tainment, ſhould.get up betimes in the morning by moon-light, and 


« ſeeing the ſhadow twelve feet v N x fear of being too 1129 ſhould 


come there by day-break.” 


This, though intended only to ridfeuls the paraſite, yet ſhews that 


thoſe who did not come to an entertainment till the ſhadow on the Dial 
was twelve feet long, were thou unt to come very late: for indeed there 
is no mention made in authors of any ſhadow longer than this. 
And Heſcbhius, on the word ANAEKATIOAOZ, lays, Ourws Heger, 
EME uεαν TTOIXEIOT 7 BKIAE, d v cure rider xo e Aemvoy ngav, Ts 
ETOIXEIOY . ANAEKAIIOAOE, ws „„ pos PAZ ga Ita 
* dixerunt, ſubintellecto elemento vel umbra. Sic enim ad cænam conven- 
% turos pacti ſunt alim,  expftente dane to duodecim pedes longo, ut nunc 
« ad hyras fit.” * 


* 


Beſides that the different lengths of the thats on theſe ſorts of Dials | 


were marked by feet, it appears alſo that the diviſions upon them 
were tele, in order to mark the Fwelve Hours between Sun-riſe and 


Sun-ſet. 
This appears from a Groek N cited by Solmgfur in his Exercit. 


Plin. on n Solinus F. 


2 * Edit Le Clere, p. 139. + Page 634. 
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Mark their ſlow jo ltney on the letrerd ns A 


As en Hours depend upon the length of ng which is iffere 
at different ſeaſons of the year, it is plain that they will not ory 'be of Y 
the ſame length, but longer in Summer, and ſhorter. in Winter. But the 
difference in ſmall Latitudes will not be ſo conſiderable as in ola; coun- 
tries that lie farther North. 

Theſe hours fem to be the fame with thoſe nm called the Be- 
bylonian Hours, as being derived from that people; and ſometimes Jewiſb, 
as being the form made uſe of in that country. Though ſome m_—— 

the Babylonian hours from the Feuiſob. 
The hours mentioned in the N ew Teſtament, muſt be underſtood as 


meant of theſe hours. 
The hours in uſe amongſt us, are equal, or een hours. From | 


whence we ſhall have the followin s 
P R 0 B . E N. 


The Lale of the place, the Sun's place, and the Yewils, or Baby- 
lonian Hour, being given, to find the time, MTS err way. of 


reckoning. 


Rectify the Globe for the Lade and Sun's place, and find the 
number of hours the day conſiſts of, which 9 to be . and 
let the hour en be the third ; then fay . _ ; 
| 14d: _— 2 2 zu: 9 —— 34 mag 
Mie de Sandi add ee Ne 
Time required 1 IS - = 34 160 0 0 
In the ſame manner may all the hours mentioned i in the New Teſtament 
be reduced to our time. 
Theſe diviſions, likewiſe, were Ng oe with — regel FAA of the 
Greek alphabet, as is evident from another epigram, cited bye the ſame 


author. 


 BEQPAI uses inaneeiras di Os fer auTg&$ 
Tpajepeacs 1A ZHOI 8 Bye rss. 
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But the force of this epigram depending on the letters of the Greek 


Ken Z, H. E, I, and their meaning, as a word, makes it wen | 


to tranſlate it into 112 other OgUEES+. 1 
n © - 
"Fu e A L or A H AZ. 


From what hath been ſaid, we may now not only hatin ſome. kind of 


gueſs at the nature of. the Dial of Abaz, but likewiſe ee the reaſon | 


of its name, Dy Maateth. | 
For the Hebrew verb ny Aab, anfiren. to the Greek verb ETEIXQ ; 3 


and therefore the Hebrew ſubſtantive M9yD Maaloth will correſpond with 
the Greek ETOIXELA, Which ſignify the elementary letters of the al- 


phabet;. with which, it ſeems, the Hebrew or ( Pybylanian: Dials were 
marked, as well as the Greek. 

Having, in this manner, e has was, probably, the an of 
Aba s Dial, it may be entertaining, perhaps, to obſerve, that in ſome 
LLatitudes, and at ſome times of the year, the ſhadow may go back on ſuch 
a Dial as this, . without. miracle. 


For in laces within the Torrid Zone, ks the Sun deſcribes, by his 


apparent diurnal motion, a parallel between that place and the Tropic 
neareſt to it, the ſhadow will 8⁰ back once in the morning, and once in 
the afternoon. t 


* Xx A M f IL E. 


Let chere, be taken a place who Latitude i is 
leſs than 23? 29, and let there be erected there a 
Gnomon, as E, on the horizontal plane ADC, 
and let DF be the Meridian Line. 

Let the Sun be riſing at A, and ſhine upon the 
Gnomon at E, then the direCtion of the ſhadow 
will be the line AEG. g 

Let ABC be the parallel deſcribed. by the Sun, 
when his declination exceeds the Latitude of the 
place. . When the Sun, by his apparent diurnal 
motion, comes to H, the direction of the ſhadow will be the line HER; 
and the ſhadow will appear to have gone from G to K. 

Let the Sun now proceed in his diurnal motion to I, and then the di 


rection of the ſhadow will be IEG, the ſame that it was when the Sun 


Was "I at A, and the ſhadow will have . back from K to G. 
1 e 


* 


3 A 
£4 Shot, 5.x 
OT 0 


* Canter to the 
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The line HK; it is plain, is a Tangent to the Sun's perahel AC and f 
therefore what was ſaid of the points A and I; will. Bold g. al 
other two points that are equidiſtant from the point HH:: 
What hath been ſaid of th ints A, H, and I, before noon, f- will 
Th hold we” of thr be lle points in the pen . 
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2 Tale a hed fort example, whoſe Latkiuds 1 v 19 Fes: - Recify the 
Globe for t at Ls ap 


fix the Quadrant of Altitude the — 
Let the Sun's pla ace be the beginning of Cancer. Bring Tp 
eridian, and fix the hour-index to twelve. 
point to the edge of the eaſtern Horizon, and turn the hers Fare 
Altitude till it cuts the Horizon and that point together.” WW hour 
index will ſhew the time of Sun-riſing, and the Quadrant ef Altitude 
will ſhew the Sun's azimuth at that time, and the direction of the Sun's 
rays on the Dial. | 
But the Quadrant of Altitude will likewiſs cut the Sung panel in 
another point above the Horizon, and confequently ſhew that the Sun 
will come that morning into the fame azimuth again; when the direction 


of the Sun's rays on the Dial will be the ſame as before. © 


Keeping the Globe fixed, turn the Quadrant of Altitude till it en 
the Sun's parallel, and the motion of the Quadrant will ſhew the di- 
rection of the Sun's rays forward and backward. 

It will be proper to remark in this place, that as Jeruſalem Yes with- 
out the Tropic, the Sun never deſeribes a parallel to the northward of its 
vertex ; therefore the ſhadow going back on the Dial of Abax, was, * 
perly ſpeaking, miraculous, and not effected in the manner above eu: 

n been ſaid, ee tk 


a: PROBLE N. 


A place being given in the Torrid Zone, and is 
which the ſhadow on a Dial there goes back, it is required to find the 
Sun's altitude and azimuth, and the hour when. it will do o. 

Elevate the Globe for the Latitude of 1 Ee and fix the Quadrant 


of Altitude in the Zenith. _ 

The day of the month being given, the — s place in the Eoliptic 
will be given on the wooden Hori#on. mor s place, juſt 
found, to the braſs Meridiop, and fix the — to twelve o'clock 


at noon. 


Turn 
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Turn the Globe, till the Sun's place comes to the edge of the eaſtern 
Bana and the hour - index will ſhew the time of Sun-rifing that day. 
Turn 
place, and that will ſhew the Sun's azimuth at runs 
The day of the month being given, and 

tion for that day "oY be given, and conlaque | 


by him ev. day. 
Keeping at. of Altitude fixed, abs the point in 5 where 


it cuts fo 1 8 parallel. Turn the Globe, till the Sun's place comes 


s place, his declina- 


to that point, and the hour - index will ſhew the time when the Sun 


* 
will be in the fame azimuth, as before, at riſing; and the Quadrant of 
Altitude will ſhew the Sun's altitude at the time. 

As the ſhadow. hath now gone backward, turn the Globe, and he 
Quadrant adrant of Altitude, till the Sun's place touches it: the hour-index 

— the time when the ſhadow: began to go backwards, and the 

Quadrant of Altitude will ſhew the Sun's ds and azimuth at the 
time, which was the thing required. - 


After what hath been ſaid on this Dial of Abaz, it may not be amiſs to 


take notice of an error that ſeems to have crept into the text of {/aiah . 
for nothing is more liable to corruption, in all ancient authors, than 
numbers. Hezetiab is promiſed that his life ſhall be prolonged fifteen 


years, and, as a ſign of this he is farther promiſed that the ſhadow on 


the Dial of Abax ſhall go back ten degrees. 
But in ſuch kinds of repreſentations as theſe there is always an exact 


correſpondence between the thing /ignifying and the thing fgniied. Thus 


in Genefis*, ſeven fat cattle denote ſeven years of plenty, and ſeven lean 


cattle denote ſeven years of AA” 26 So likewiſe I tree Rs and 
three baſkets, denote three days. 

From this rule it will . that if the addition made to . 
life was fifteen years, the ſhadow ſhould have gone back fifteen degrees. 
On' the other — if the ſhadow was to go back only ten degrees, then 
ten years only were to be added to his life. 

But this laſt was, moſt ae the caſe: for as it doth not appear 
that the form of this Dial 8 of fifteen degrees, or diviſions, the 
ſhadow could not go back fifteen degrees. It, therefore, only went back 
ten degrees, and ten years only muſt have been added to Hezetiab's life. 
After what hath been ald on the form and nature of theſe Dials, as 


inſtruments for marking the N of the day, it will be proper, like- 


* Chap, xli. I Chap. xl. | 
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drant of Altitude, till it cuts the Horizon in the Sun's 


tl os parallel deſcribed. 
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wiſe, to conſider them in another capacity, and that is, as they were ap- 
plied to the finding the Latitudes of Pes, or, which is the ſame thing, 


the diſtance of the one of ee une er of the fixed Stars from 


tte: in 


N -Grſt ching to be obfereud; 2 eee en 2 
1 bore to the length of the ſſiadow at noon on 


* SELL 


3 the day of the Equinox. This, in different Latitudes;' Was different: 
at Athens (as we aun, From rer in Hape, U ranolo 
four to three. 179 21 4 ihe by 


| -* n 
Therefore babe AB, the beight of the C Gno- 


*; 1 45 mon, four feet, and BC the length of the ſha- 


* | 77M n = 7 feet = Radius, ſay, 3 4: : Radius: 


„ T5 TIE to the Tangent of 53 o $'== the heig ht of the 


R Equator; the com plemens of Which will be: .36® 
FT TBE 52'=the Latitude of place, or the diſtance 
Ne 40 d ile Circle of perperu bo wg from we 
Pole. 
Hipparchiue, in the plavs above Gels PTE it 


37e U bat, enn to Dr. Halleys tables, the Latitude of At bent is 380 5. 


This is ſufficient to ſhew the method, which 1s all that is intended. 


But ſince by theſe inſtruments, and ſuch kind of obſervations, the an- 


cients determined the length of their days, and conſequently the breadth 


of their Climates, it will not be knee to the 1 to mne __ 


Niese 12 TE 


the an 96. K A | : 
on P R 0 B L E M. ns wits Egon. 


To 6nd the Climates by the Globe. 1 CRIB I EE 
A Climate is nothing more than a tract on "the re of the Earth, 


included between two ſuch Parallels of Latitude, that the length of the 


longeſt day in the one exceeds the 2 of the mage” 1 in wo? other 
by half anSour. 2 173 
Theſe Parallels are en Waben on che eerteltriel Globe.” lere 
the Globe for one of theſe Parallels, and take any place in it at pleaſure, 
and find the length of the longeſt day there. Elevate the Globe, till 


the length of the longeſt day in the next Parallel be found to exceed the 


length of the longeſt day in the former by half an hour; all that ſpace, 
upon the Earth's ſurface, included between the two "FRO "will e a 


Page 181. 
3 N. B. What 
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N. B. What is here faid, is only to be underſtood of Climates lying 
between the Equator and the Polar Circles, which is ſufficient for under- 


Peng ir + ancients. | Between he: Polar Circles and the Poles the 


* 


As the Romans, by c be ee Greek 3 ae with their 


arts, and afterwards made ſuch a e in 1 World, we muſt not omit 
wand a word or two on the | | 


ROMAN DIALS AND. DIALLING. 


The firſt Dial ſet up at Rome is ſaid to e been erected by Papirius 
Cunſor s. This was about A. V. C. 447, or the year before Chriſt 306. 


But where this Dial was placed, is not agreed on. Some, as we are in- 


formed by Cen/erinus Þ, ſaid it was erected at the temple of Quzrimus, 


others at the CIPRO others at the temple of Diana, on the Aventme- 


But there was none erected in the Forum, according to 8 4 


before that which was brought from Sicily by Valerius, about thirty _ 


afterwards, or about, the year before Chriſt 276. 
This, however, being made for a town in Sicily, was found not 


to agree to the Latitude of Rome; therefore L. Philippus, in his cenſor- 


ſhip, cauſed another to be erected by it: but whether this anſwered 


the .purpoſe better, is uncertain, However, not long after this, 


P. Cornelius Nafica, in his cenſorſhip, cauſed another inſtrument to be 
erected, for ſhewing the time of the day by the running of water, which, 
by a catachrefis, was likew iſe called, ex conſuetudine ngſcendi a ſole hagas, 


SOLARIUM EH 
From a paſſage in yg atom who flouriſhed about the year of Rome 535, 


or the year before Chriſt 218, it ſeems as if Dials had not been known 
at Rome long before that ; and therefore when he ſays, 

 Ttaque adeo jam oppletum eft oppidum ſolariis, 
UM muſt be looked upon as an exaggeration, and in that place purely de- 


ſigned to raiſe a laugh, 45 
It ſcems as if, in later times at leaſt, the men of fortunes in Rome had 


ſervants whoſe buſineſs it was to tell the maſter the hour of the day. So 
Juvenal, in reckoning up the inconveniences of old age, adds, 


* Plin, Nat. Hiſt. I. vii. c. 60. + De Die Nat. c. 23. t Ibid. & Ibid -- 
==== Clamore 
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clue opus oft ut fentiat oa ifs; nt 
Den dicat veniſſe purer 3 quot nunciat horas f. 645 A | 
The ſame thing like wiſe appears from Martial. | "4 4 e e 
Hora 2 r eee tibi nunciat, & tu . 22 RET ng f yur tr * bes my 
| Jam conviud nibi Na ven f. ps e 
as the ma rage as was ; hea rent derived 425 * eg Baby 
we may eaſily conclude that is Roman Dials 1 nen Greek and 
Babylonian forms. 
The Roman day, therefore, was divided into ewe 38 
Sun-rifing and Sun-ſetting, like the Greek and Babylonian day; and 
that it was ſo, appears from Favenal and Martial. | 
The 2 „ day, as obſerved before, and as appears from Job n XL 9. 
at the nning of the Chriſtian æra, conſiſted weve deve ours; but 
whether in 1 hl the Jews imitated the Babylomans immediately, or bor- 
rowed the practice from the Greeks, or, being at that time a Roman 
vince, conformed to the cuſtom of their conquerors in this reſpect, makes 
no difference at all. 
Aﬀter what hath 985 ſaid concerning the diviſion of the any; it na- 
turally follows that we ſay ſomethin 80 with relation to 1 Siem Wy the 
night into | 


w 4A ren E 8. 


We bd n mention made of theſe as carly as the time when the Thaektes 
left Egypt, or the year before Chriſt 1531: ſo that we may conclude the 
practice was, at leaſt, as old as this in Egypt. 

h what manner theſe watches were —— and eſpecially-in thaſk 
_ times, is not very clear; perhaps it was by we tua of water, 
or ſand, out of one vellel into another. 

Another method was, perhaps, by nating: th c progre greſs of the fixed 
Stars, and afterwards the Conſtellations, as they culminated, or ſer. 
This may be gathered, in ſome ſort, from a paſſage in Iſaiab *, "<< Watch- 
«© man, how much of the night? Watchman, = much of che night 11 
«« paſt? The morning (ſays he) is coming, but it is yet night. 

But it appears more clearly from the chorus in Euripides, which aſks. 


„ Whoſe is the watch? what Star now paſſes 5 
The duſky noon of night ?------ 


+ Sat. x. ver. 216, 1 Lib, viii, epig. 67. Chap, xxi. ver. 17, 12. 
| ---- ſome 
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47212 —— - ſome Conſtellations 
241; £8; A ; and the Pleiades | 
I.!n eaſtern Skies appear, The Eagle f flies 
In Heaven's high ummit +. beer n NE 


Whether the night was divided into mote than three parts, or 
n at firſt, is not certain. But in fter- times, d among 
the Romans, it was divided into four "wil 

Ry from this line of Propertius f. 


Et jam quarta canit venturam bucgina lucem, 


From which ſame paſſage likewiſe it appears, that, amongſt Sins the 


- 


watches were diſtinguiſhed by ſound of trumpet. _ 


And ſo, when Pompey determines to fail away privately, without alarm- 


ing Cajer's, camp, he orders, in Lucan, 
.. ne litera clamar. . 
Adams exagitet, neu buccina diuidat horas . 


(OY 


At le —.— of the Chriſtian æra, the night was divided into Wer | 


watches _— w#, For about the fourth watch, ſays St. Mark *, 
the diſciples meer walkin g towards chem on the Sea of 
e 


The ſame 8 in another 1 +, expreſſeth the four diviſions 
of the night by Even, Midnight, Cock-crowimg, and the Morning. 


It may be obſerved, that ſome authors, as Theocritus 1. br of three L 


Wet enge, and ſo our Shakeſpear doth, 


-----= the village cock 
Hath thrice done falutation to the morn. 


But i it is the ſecond cock-crowing that is principally taken notice of by au- 
thors, and ſtiled emphatically cock-crowmg., 

Beſides this diviſion of the night into watches, it may be proper like- 
wiſe to oblerve, that among = Romans, in the Auguſtan age at leaſt, 
the night was diſtinguiſhed Hes hours as well as the day, and probably 
began at Sun-ſet. Thus Felix orders the guard that was to carry Paul to 
Caferes LY, to be ready at the third hour of K the night. | 

_» Theſe hours, it is probable, were marked by the running of water, or 
fand, out of one veſlel into another, as obſerved before of the watches, — 
would be of different lengths, at different ſeaſons of the year. But the 


— 


+ Rbeſus, ver. 529. 2 Lib. iv. eleg. 4. Þ $ Pharſal. lib. ii. * Chap. vi. ver. 46. 
' "4 Chap. xUL. ver, 35- t ldyl. xxiv, ver. 63. § Acts chap. xxi1i, ver. 23. 
| | | time 


hes, as appears, among other 
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and to inform them of the time of night. And fo. Joſephus 55 
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time of the year being given, they will be reduced to our form of com- 
putagogy in the fame manner, +08; WAS obſerved; before- eas the 
ay- . 80a E ene | 
It muſt not be helices. in a lvoe; to tike! notice, that princes, 
great officers of ſtate, and other principal perſons, had ſervants, whoſe 
employment it was to attend their harary machines, whateyer they were, 


. 


* Artaxerxes' enquired . the hour. of che wih e of e h {> 

« jt was to inform him ||.” ; TL To 
Soon after 3 or about the" er, efore Chriſt i $70," cording 

to ſome, was ban N A 


A * 
WY, "B'S, © Wk. 4 * 44.5 
? N : 
' 1 W * 


nel e N. 1 M 0 0 K 15 CY b 8, Ba 74 


ſtiled 1 by Seneca * Aabriliſimus antiquorum omnium. "He e, if ri W repre- | 
ſented by Plutarch f, was of the fame opinion with Anaxagoras in re- 
lation to the body or ſubſtance of the Moon, . e. that ſhe was a ſolid 


body, of a fiery nature, having on her ſurface _ hills, and valleys. 
ſo 


But as Anaxagoras knew the nature of Eclipſes, he knew the 


Moon muſt be an opake body; therefore one part of this account can- 


not be true of ne, or of Democritus, 5 i he was of the Thing 
opinion with him. 

If Democritus thought the Moon was like our Earth, he might con- 
clude, by way of analogy, that ſhe had hills and valleys as we! have here. 
Since the invention of Teleſcopes, this is found to wig matter of fact. In 
Keil's Aſtronomy Þ there is given a method, whereby the hills in the 
Moon may be meaſured ; and from thence it appears, line the hill called 
St, Katberine's is about nine miles high, ee 18 above three times as 

high as any hill upon' Earth. 

ente according to Plutarch §. was bar dpſuilori; , Ut the milky 
way was nothing more than a collection of ſmall Stars; and that Comets 
were only the coalition of too Stars. The firſt of theſe hath been con- 
firmed ſince the invention of Teleſcopes, the laſt is probably not true. 

For ſome of the Pythagoreans, as Plutarch tells us in the ſame place, 
thought a Comet was one of that ſort of Stars which appear only at 
certain periods of time; and the fame, moſt likely, was the opinion of 
Denver ur for according to papa f, as e above, he IO ted pluras 


C Antiq. Jud. lib. xi. cap. 6. * Nat. Queſt Loc t De Placit. Philoſ I. EW 
+ Page io. | 9 De u el. 1. iii. c. 1. 


Stellas 


| 
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A ep, 


4 ou ohe 
from the prieſts that the year cbnbited of 365 857 and a quarter, which 
: before A time, according to Strabo N F. 32250 unknown to the Greeks. 
"Theſe philoſophers 5 are ſaid to 91185 ve firſt broug ht the Greeks ac- 
ed. with the motions of the Planets, that Is, as it ewe, Wight them, 
ude manner, their order and periodical times. 1877757 
Plutarch ſays, that Plato and the Mathematicians made the motions of 
the Sun, Venus, and Mercury, to be of equal ſwiftneſs . 


And here it may be properly enough obſerved, that Fenus, and "Mer- 


IE {oi 1 wh 00 bj * 5 E 0 D 0 * vs FS, 0 E 
5 670 Sheik 364. 5 e wth By opt, and — 


2 
>> 


uy, ine e. always near the Sun, were the cauſe of reat confuſion, 
1 ancients, eber tai the otdet in N Hey were to be 


5 _ FL to $1] | #4 3 2984 * : 


plac 

We have. 59 5 Mrcady, of Conttellations, and the anti tiquity of IA 
ing ſuch Aſſemblages. That they were neither formed al at once, nor 
by any one people, is highly probable, As they are come down to us at 


preſent, they are the Work of the (Gree#s, who borrowed them from 


abroad, and modelling them according to theif own fancies, pied * 
to the fabulous hiſtary of their anceſtor s. 

The firſt complete collection that we. have of them, is that siven us 
by Aratus: 

But the Conſtellations deſcribed] by him, are, according 1 to Hipparchus +, 
nothing, more than the Sphere of 1 So that the Sphere of the 
| Greeks, as we there Nee th was| proba if not formed, yet new-mo- 
delled, or, at leaſt, had th filling h 7 put to it by Eudoxus. 

That the Greeks. WE the firſt 9 pot. of their Aſtronomy from 
abroad, is owned in this remarkable paſlage in Plato's E if IE «© The 
* firſt, (fays he) who obſerved. theſe things was a Barbarian, who lived 
« in an ancient country, where, on account of the clearneſs of the 
Summer ſeaſon, they could firſt diſcover them. Such are Egypt and 
5 0, Where the Stars are Clearly ſeen, there being neither rains nor 


1 * 1166. 0 De Pai, . Philo: . ii. e. 15. 0495 "IIa benen p. 173. 


— 


. ay; "71; FE 4 ; 11 14 1 : 4 
"(0 . 6e clouds | 


+ Jes 
Hs N „ Bnet, <p =. « 
CMC Lg ES mona mes roman iy 4, wt 


1 * 1 AST. * — 5 ' he 
r 
| 


= 
1 
? 
s 
b 7 * 
+ 7 
= 
: * * 
4 2 9 
ho 7 
oO 
} 
c 1 
FR 
Fo. 
$ 
* 
* 
. 
*.j 
n 
; 5 9 
. 
J 
LY 
id Y * 
< * 
: \ 
T 
7 
c 
8 
5 w 1 
5 
1 
4 
& 2 
3 
13 
q 
1 — 
: ol 
1 
* .. 
75 
» % 
3 
2 
: 5 1 
: 1. 
4: Y ** 
: = 
: F 'S 
N 1 1 
IN 
"= 
TY 
* 
: * 4 
. P ul 
-$ 4 
_— 
3 
: 
> \ 
* * 
* C 9 
1 Gs 
i! 
=» 5 
+957 
111 
a 25 1 
- 
0 
. \ 
7 
1 
"I 4 
EF 
7 i 
; 2 
: 
: 5 : 
= 
* l 
4 * 
4. 
: : 
b 
* o 
-_ 
= 
3 
f 7 
8 
bY 
ky 
1 
* 
FR, 
; 
N 
. 


ul th U 
* 0 ee 
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m4 Ts 1 rs rORY or 8c o few, | 
*:cfouds to hinder their light. And becauſe we ate mere” remote fromm | 
ce this fine Summer weather t chan the Bur FOarta 5, We "ane later to tt 1e 
re knowledge of theſe Stars,” 28 a1. 8 37 5 13 da Len F VO. « N * | 
By the Barbariant, we Re; be princip oy meat r Eg Hans * 


- 2 Se. - Under the term Syrians, the Creeks comprehended the people 

i 5 810 called Aſjyrians ; uch were the Chaldeans, . and the Arabian 

T rdering upon them, called in Scripture Cub, and by other writers 

- AiSiores, Ethiopions. It is of theſe Erbjap ang, and not af the FIcan, 

that Lucian muſt, be underſtood, when he tells us, that *< the E:biopians 

_ « firſt took notice, of the heavenly motions ; 1935 by finding out We 

« cauſe of the lunations, diſcovered that the Moon had no Per light 

of her own, but borrowed her light from the Sun. 

Alratus, in  defcribing. the Sphere of the Greeks, gives PRE EY "for 
finding. each Conſtellation, by ſhewing its poſition j in the Heavens With 
8 7 to ſome other near it, whoſe poſition i is already known. 

ides the fixed Stars, thus ranged into Conſtellations, he ſays 1 
are five others, whoſe pl 4 50 5 cannot be found 72 the ſame manner with 
the reſt, becauſe they not always preſerve. the ſame relative. diſtat CES 
from each other. "Theſe. are the Me which have a motion. of. Sag 

_ own, and therefore ate continually changing their ſituation. 


. Nevertheleſs, by. the MIO and MI the e of an a Ephemeris, we 

may form Wee 5 eee 4s Nh 
teen ent 5 3 8 b, 215 „e . 1 
£11595 ig be oO” K. 0 * 4 . eee nee eig 


The day of en Wenn being given, 60 find tte laser of bar the pal ets 
their longitudes, latitudes, right aſcenſions and declinations, likewiſe the 
| times of their riſing, ſetting, culminating, or 9 to the Merida at 
= | "any. lace; or in any given Latitude, = Rs py 3 

. Find by an Ephemeris the places of the Planets in the Eclipric, wit! 
_ their Latitudes, if need be, and there ſtick fmall black patches, 
Rectify the Globe for the Latitude of the place, and the Sun's place 
* and then all the reſt will be found in the fame manner as was s with 
relation to the fixed Stars. 


| Wr porary with Plato and Exdoxuc, before-mentioned, Was 
os r L %R „ U 85 


Who aſſerted the annual mation of the Earth about the Sun. But by what 
obſervations, or arguments, he collected this, is uncertain. | 
Soon after Philolaus, but how ſoon. i 1s * lived 1 ä 
HICETA:S, 


| 
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FO GEMS 3 4 
IE ; - 


1 wot e714 


a Fyracuſan, * accordin > on WY KOT of Theo- 
fre A Hf w Toh 1 he Earth about her own axis, 
And this he did, perhaps, in Gar” fo avoid the difficulties ariſing from 
the common hypotheſis, whic made the Heavens turn round the Earth, 


with a very rapid motion, in 2 of. twenty-four hours. RP” | 
„A very 7 5 motion, it adeed ! For if the Sun was to go round the 
3 Earth in a day, he muſt {| travel at the rate of 300,000 Et in a mi- 


% nute, and Ivins... But the fixed Stars being at Teaſt 10,000 times. 
« as far from us as the dun. thoſe about the Equator muſt moye 10, 00 


<< times as quick . 
Theſe two 1 of Philolais and Hicetas, are the baſis of all 


our modern Aſtronomy, which, therefore, it may be worth while to 
conſider a little more particularly. For by the annual motion of the 


Earth about the Sun, and the inclination of its axis to the plane of its 
orbit, are cauſed all the varieties of the ſeaſons ; and to the rotation of the 
Earth about her axis, are owing all the v:c:/itudes of day and night. 


We have ſeen already in what manner may be explained by the Olobe 


the variety of ſeaſons, ariſing from the Sun's annual motion in the 
Ecliptic. This motion is only the apparent motion of the Sun; the true 
motion is the real motion of the Earth, aſſerted, as we juſt now ſaw, 
if not diſcovered firſt, by Philolaus. In order then to correct ſuch erro- 
neous : enſions as may, ariſe in the mind from the uſe of a I 
we muſt have recourſe to p ſuch. figure as this. 

Where 8 repreſents the Sun, E the 
Earth, AB the axis of the Earth, making. 
with the line of the Earth's annual mo- 
tion round the Sun, an Angle of ſixty-ſix 
degrees and a half. At E this axis inclines 
towards the Sun; and therefore the Sun 
ſeen from the Earth, appears in the op- 
poſite point of the Heavens in Gancer'; ; 


and now it is Summer. 
The Earth advancing i in its his d 


keeping its axis 2 to We arrives at F, which | is ; the autumnal | 


Equinex. [. i Un 
| Hakan: | + Fokus Afton W 
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Being arrived at G, and kee e axis {till parallel to ieſelf, 11 w I 
decline from the Sun. Then t l dope pear, in the en a 
of the Heavens, at Capricorn ; pre now I 2 * be Winter ; : 

Laſtly, when the Earth arrives at K. he Sun will appex Fl 
poſite point of the Heavens, at Aries ; and then it 1255 ö 1 
ans.. e e PT rh ee 
It was obſerved, ſome time as 0, that the "An ork /of | nclinat 11 n ) 
Equator to the Ecliptic, - "rn No JR the R poet, mis 
but that now it is made on ly 2 „ WI ether "this Is, owit to 6-4 | 
inaccuracy. of ancient xa ELIE i obſervers, or to any real TG in 
the Angle itſelf, hath been made a doubt. pes 
About the time of Alexander the adit or the time, wen are : now 1 ſpea 
D in g 9 * at Fe in F Trance lived 15 1 


— 
5 - 8 r 1 4: 2 
BY gain beim + 735 . S150 * 
7 
A 


a A ttt wi 
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. 11 33 A 9 +4 913211 A tene . 


hat WORE to o Clones 5 on the day of he uche Solfti ice, took 
the Sun's meridian altitude there.” The pro portion. of the Gnomon to 
the length of the ſhadow," Was, according to Hipp eu F „that of 660 
to 209, which is nearly the ſameè that Ge © ic Brees Aftronomer, 
found it A D. 163 5 8 
As far, rener, is theſe Gren h s 8⁰7 it appears, War between 
the” times'of Pytheas and Gafſendus, that is, for about the Tpace, of 1 960 
ws, th& ob uity of the Ecliptic had not been ee e 
Vet by emp aring together other 'obſervations,' made nee n that titne, 
and] in other places, and with greater accuracy. according to the Frinch 
Aſtronomers 2 it ſeems as if, at the beginning of the year 1761, the 
obliguity of. the Echptic, or the Angle made by the Ecliptic and the 
Equator, was only 230 28 17" and' _ this ehe th Fs Bhi at the 
rate 6f 4 in 100 year s. TAPE ae e FH ene 
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BAS a 12 fo. Sin? 
en now we may add the following | [+34 > 4 FS R 561 5 22 822 13 * 
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To en by the Globe the true cauſe of the 4 lengths of | the 
days and nights, by the rotation of the Earth p ag US in ue 


YU! (19% 


. 


four hours. 6 Se 0 511180 321 
The Sun always ee one © half of the Earth, or that Hemi here 


which f is next towards him, while the other remains in darkneſs, There 


o Lib. i. c. * + In Strab. p. 175. 1 a the Connoiſance "we Temps for 10. | 
| will, 


| 


Ron TALES 10 ALEXANDER. _ 


will, thetefore, be a Circle. bounding light- and darkneſs, or ſeparating, the 


illuminated Hemiſ here 1 75 the dar ne. 
Bring the Poles” 


_ datkhefſfs.. 


A bri ing | up any particular "Foe to the Meridian, as London, you 
e view, all thoſe places where it is noon; and that place 
8 57 lies bey under thie ball, will have the Sun in its Vertex. If 
you ſet the Globe due North and South, then all thoſe places that 
lie on the the weſtern ſide of the wooden Horizon will be coming into 
the illuminated Hemi iſphere, and conſequently will have the Sun riſing. 
On the the contrary, all thoſe places that lie on the edge of the eaſtern 
Horizon, 'will ll going out of the illuminated u ee 19 5 the dark 
en 


one, and conſequently Sill have the Sun ſetting. 


The Circle bavodieg light. and darkneſs, by paſſing Jaded. the Poles, 


will divide all the Circles of Latitude into two equal parts. One half 


will lie 155 the illuminated Hemiſphere, and the other half in the dark; 


and con fee this ſhews that the 95 * and NIE are equal. all over 
the World. . i eee 
Let us no r raiſe e the North Pole to 23 degrees and a half, and bring 


Sun with appear to deſeribe the northern core from Eaſt to Weſt for 
that day, and all places that lie in that parallel of Latitude will have the 
Sun that day vertical to them. 

If you'bring up any place in particular to the braſs: Meridian, as Lon- 
don, you will ſee, as before, all thoſe places that have the Sun at that 
time riſing, ſetting, or in the Meridian, and that place which then lies 
directly under the ball, will have the Sun vertical to it. 

The lower edge of the Arctic Circle will juſt touch the Circle bound- 

light and darkneſs; therefdre: the whole Circle, being in the illu- 
Ma Hemiſphere, will ſnew that the day is there 24 hours long. 

As the Parallels of Latitude are cut obliquely by the Circle bounding 
light and darkneſs, and as from the Equator to the Arctic Circle greater 
portions are in the illuminated Hemiſphere than in the dark one, it 
| ſhews that the days are longer than the nights; and the farther the Pa- 


|  rallel lies from the Equator, the longer will be the day there, till, as we 


have ſeen, under the Arctic Circle there is no night at all. T he Sun at 
their twelve o'clock at night, as it may be called for want of a better 


term, 


CY 


of the Equator to lie on the wooden n 3 add | 


if with a ſtring you ken Fro ivory ball over the Equator, to repreſent the / 
Sun, then 55 Yooden orizon. will kepreſent the, Circle bounding light - 
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1 term, will only juſt touch the Horizon in the North Part of dheit 

3 Meridian. 

3 ä other Parallels 3 ns Ardic Citele and 77%, Pole, the Wh” "I 

| will ap oi higher and higher, when under the northern Meridian, as the 
5 5 itſelf 1 is 2 Moro tk more . the 18 bar 


PLS 


: dark ary Fo hon; in ch Wav one, 1 that the 9 will be | 
| ' ſhorter than the nights, till we come to the Antarctic Circle itſelf. - The 
upper point of this will only touch the Circle bounding light and darkneſs, 7 
and there conſequently the Sun will juſt appear at 9 o clock at noon, 
and immediately diſappear again. The inhabitants lying between. the 
Antarctic Circle and that Hal. f bn there be, Will have WP no. 

day at alli: 15; 

If the Poles be brought to lie on the wooden Horizon again, every 
thing will be exactly the ſame as when they were in the ſame Sen 
before. And if we elevate the South Pole 23 degrees and a half above 
the wooden Horizon, the u upper edge of the Arctic Circle will then only 
ö 5 touch the Circle boundin and darkneſs, and the inhabitants Rave 
* between that Circle wes 1 Bann 1 now, in * W ave 
1 . at all. 41 3 ed wotlk acts e 


oe den e eee 
er ASTRONOMY, 
1125 „ E OM. 
ALEXANDER THE GREAT 
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ing under the'Syr9-Macedon princes, who ſucceeded Alexander 
| 7 that part of his vaſt conqueſts. | 


> > Alexandria in Egypt, a town built b Alexander, and where 
Ptolemy Lagus * began to reign the year before Chic 21. | 
What obſervations were made by the Egyptians, before the Greeks 


came amongſt them, is uncertain. 'The few things which they are known 
to have done, have been taken notice of before. 

Blut the firſt perſons among the Greeks that applied themſelves to the 

ſtudy of Aſtronomy after Alexandria was built, and became the ſeat of 

| coy as far as It is known, were 


\TIMOCHARIS AND ARISTYLLUS. 


This was about the year. before Chriſt 290. There are obſervations made 
by both of them, mentioned by Ptolemy in his Sa. 


ns See Vaillant. Hiſt, ptol. 


SAT 0 not e that E was, at all, a ſeat of learn- 


The place we are now to look for che Setences, is at 
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elbe year befurs rift 283, "Timocbari* N 7 Ne be 

Moon to, the "Spica Virginis;- and. the place of this r the ar 5 

Tec degree of Virgo, according to his 8 . | 
This laſt ſervation will be. 10 und hereafter, When we come 0 ear 

. of Ptolemy, of. very great conſequence in Aſtronomy. 4 1 kPa BA, 5 ; 


* 


About the year before Chriſt 270 flouriſhed the Poet 
VI 0 ys my . neee se 


2 35 N. 


eee e 
10 hic 4 bach be der 05 red, ee pee the Aud chrpplete 
5 0 here of the Greeks. It is ſaid wh Hipparchus to be nothing more than 
the Sphere of. Eudoxus, put into elegant Greek verſe, Bs 
8 hk if hath/all the ſame miſtakes: exaQtly 7 with by hk . 25 
Which he is ſuppoſed to have verſified it e 
How much this author was adulte 4 by the ancients, appears em 


oui. 
| Cum Sil, & Tus ſenpil Hear l 
He is . likewiſe by St. Paul, in his admirable Speech at Athens.. 
From what he ſays under the Conſtellation Draco, it appears, tha t 
his Neto was compoſed ſameh where ber Latitude e 
or Us lays, ; 445 * 7 


= 3742 | e FM, 

| W. 32 99 — M156 ni Bt AS f HC 
That is, the head of Brac hen touched the Horizon, when un under, the 
northern part of the Meridian. won mis 5w 908% wit © $ Enron VO; 
Move the Globe up and down. in the notches, till this hea DI: 
be brought under the North Meridian to the edge of the Horizon; then 

the height of the 0 ener the Latitude: of ie place, will 


be found. to be about 38 degrees. ent DA} Tranonts SHI) 
And in the ſame manner may any other obſervations of the like kind, 
nenen by ancient authors, be examined. 5 Sit en 30 


Ihe firſt perſon that treated of. the. * of: ahi Earth, A as divided 
into Zones, Was, according to Achilles T. atius x, Parmenidet. Some, he 
ſays, as Polybius and Pofidonius, divided the Torrid Zone into two parts, 
and ſo made ſix Zones. Others, as Erateſibenes, with whom he agrees 
himſelf, made them only five. And this, indeed, appears to have been 
the moſt uſual diviſion; and no ee ul VARY how great the, au- 
thority of Erateſtbenes Was. of 


Petav. ub p · 2 5 


% 


As 
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As dhe Frigid Zones wete thought to be uninhabited, on account of 
dhe cold: Io all the ſpace included hᷣetween the Tropics, called the Tor- | 


rid Zone, was looked upon as being ſo, by reaſon of the heat. But in 
this, abereding to depilles. Turius a the ancients were not agreed. 
ee about the year before Cliriſt 276, and the Greets under 
the Fete hall "ſee, were acquainted with Egypt as far as 
| and, knew the country but little farther. But there 
Hey found: theats excefiive; and concluded, perhaps, that they were 
1 father they! Went. But in thiß they were miſtaken : for 
places near the Tropics, as) Dampier obſerves in his Voyages 4, are 
*< generally more inclined to great heats, than places near the Equator. 
56% This (adds he) is what I have experienced in many 1 in ſuch 
1 Latitudes, both in the Ea and Wt Indies, that the hotteſt parts of 


the World are thoſe near the Tropics, eſpeciall/ three or four deen, 


e within them; ſenſibly hotter than under the Line atfelf.” 
To the making theſe heats the greater, the reflection of the Sun- beams 


from the burning Sands of Africa would very much contribute, and 


help the ancients to form . which Ne ina 3 now prog enced 


18 229 


to He GRIe/linnv dt ig) lin, rann | 

The nature of theſe burning ſands is ache that thay yappeat i in a man- 
ner, perfectly molten, and at a diſtance have. much the reſemblance of 
water. In the Arabic language they are called n A/-ſerdb,” and are 
frequently mentioned by their writers J. They, were known to 2, 
Curtius &, and are gen y alluded to by n who calls them 


en, Haſbarub l. 
About che e before Chriſt 264, fouribed the Philoſopher and 


As enen AMI Us. 


His works are all loſt, e treatiſe, De ma et & 4. Nanliis 
Soli & Lunæ, preſerved b Yy 5. C, and x be rel by Dr. Wallis. 
By this it appears, that the Greek 3 had by this time began 
to apply Geometry to the Heavens. This, as far as appears, at leaſt, is 
more than was ever attempted either by the Eg yptians or Babylonians. 
He agreed with Pbilolaus, already mentioned, in 0 ng the annual 


motion of the Earth round the Sun. 


Ut ſup. p. 183. 3 Vol. ii. p- 33 see Hariri Conte vi. p. 170, Edit. Schult. 
Likewiſe Abul-Ol. Carm. ver. 4. & Gol. Adag. Arab. No. 55. in Erpenius's Grammar. 
>) Lib, Vii, | Chap. xxxv. ver. 7. Mathemat. Collect. lib. vi. | 
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He ſays the Moon, in her dichotomy, is diſtant fam the Sun leſs than 

a Quadrant by one-thirtieth of . he Nee 1 that is, 
that 42 1 _ 4 254601 . 4 170; . HH 
F Ws 1-2 5 HI E the Each. © Q puck pr the Moon 
..-- ----athey dichatamy;/'E $+the- diſtance of tlie 
Ds Sun from the Earth, and EC the diſtance 
Fan 1 of the Moon: from the Eagth, he proven 
that ES is to EC greater: than eighteen to 


done, but leſi than twenty ta nr 
8 5 e "a Wel Ame of the: Moon from the Earth can be ob- 
tained, the diſtance: of the Sun from the Earth will, in rud numbers, 
Ray eng an pn as much 99] Aa; bt nis 
This method (though 1 of fnding: the- Absaee of the 
Sun from the Earth, yet OE ee eee eee 
inks niee an affair. Ty 
IL. For the Angle Nga. here aura to be ee eee i aſe | 
II. In the next othok, it is extremely difficult to deterniins the: Si 
time of the Moon's-dichotomy.-:' D * 
Under — mann "in ene about.the year before Chi 252. 
add there 


— n 
9 * 1 


peer is aid by 6 Seneco + to | have elle all | the i Bolpys : | c 


715 Egyptians. 29015 1500 A 
This work, if it ever exiſted, is now loſt, ad probably- back een {bs 
many years. Ptolemy ſeems to have known nothing of it, by his not 
- mentioning it; for-it is obſervable, that in all his he takes no no- 
tice of any Eclipſe as ſet down by the Egyptians : either, therefore, they 
had obſerved none at all. or not . them with eiern Lafficient 
for his purpoſe. . 
That Conor was an Aſtronomer, appears from this epigram of Eatultus, 
where he fpeaks of his ami the e called Berens f 5 
Hair. ; 


* 
64 3 
I J. 


Omnia qui magni d > dibexit humina. mundi, 5 
Nui Stellarum or tus comperit atque obitur. 
Flammeus ut . . nitor oH æur etur 3 


=, Prop. vii. 8 : t Nat. Que; 1 vii. e. * 


|; 
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Lr, me; 4 Ccbien ark 


. 2 Beriniceo vertice Gerten. f 
m cu feens' to be the ſame that i is mentioned by. K 11 95 


* nmuiene od: by Arebimeder +, boeh org Fern friend, and. 
ar = rover excellent \Matbematician.' (+ 
eee e * ic 


2 rt r xt "+01 12 18712 11111 


whoſe character a8 4 ins is 0 well known to plone But 


that he was likewiſe an Aſtronomer, —— from hat is ſaid of himg 


by Liuy r and Salinus. FS, as well as 
mentioned by Prolemy in his Syntaxis'||. 

Fe is celebrated by Cicero , for having made a Sphere, or kind of 
Planetarium, in which was repreſented the motion of the heavenly bo- 
dies. It is elegantly deſcribed, from report, or fancy, by Claudian. 
But the [thing of greateſt weg be obſerved, becauſe of the 
utmoſt uſe in Aſtronomy for d * 1 the diſtances: of the Planets 
from the Sun, and from each other, is his nding the Proportion between 
the circumference of a Circle and its diameter. 

For he demonſtrated that the circumference. of a Circle contains the 
diameter leſs than Zr or 335 and more than 35 times. 

Put C for the circumference, and D for the diameter of a Circle. 
Then ſuppoſe C 37 »D, or D, it will be 7 C 22. nnn 

C-::iD-: 3 22: 27 

But ſince he circumference C is greater chan D, therefore 7 C will be 
greater than 22 D, and C: D greater than 22: 77. 
Nr manner a wt demonſtrated that it will be C:D leſs 
man 22 1 

And __ from theſe. proportions, 1a poſing the ing of a great 
Circle of the Earth, as given by Eratg/tebenes DOIN to be Juſt, we 
ſhall have two diameters of the Earth. 2 


— Eclog. iii. ver. 40. I Preface to his Book de Linels Spiral. aud his Book de Quadrat. Parab, 
T Lib, xxiv. c. 34. 5 Lib. xi. I Lib. iii. c. 2. De Nat. Deor. lib. ii. $. 335. 


om his obſerving the Solſtices 
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was 3 ry) ns 09 li inet A 
pripge of ancient . Aſtronomers, onthe: about che ar 
Chriſt 160; and it is from his time only that we can properly HK 
dite of any thing that deſerves the name of 2 une Gf 
He ſeems to have collected all the Eelipi that be could meet vad, 5 
both of the Sun and Mogn, obſerved by. 


Athenian and Egyptian year. This ſeems to appear from the manner in 
which the Babylonian Eclipſes are quoted by Prolemy ini his m— 75 
For the firſt of the lunar Eclipſes brought from Babylon, 
e and obſerved there; was in the archonſhip of Phan, ore iy ihe | 
«© month Pęſeideon. This, fays" Prolemy,. Was An.-Nab: 366, afid as he 
% (Hipparchus) ſuys, in the Egyptian way of reckoning; in den "night 
% between the 26th and 27th of the month Th̊e b. 
That the Baby/onzans ſhould mark their Eclipſes by the reigns of Aide 
niht archons; whom; probably, they never heard of, or chat they ſhould 
make uſe of Athenian and Egyptian months, is not probable. This 
muſt have been the work of Hipparchus himfelf,” who us a Greet, and 
obſerved firſt at Rhodes, and afteryyards at Mexundria'in Egypt.” . GOT 
If to the year before Chriſt 160-we add 600 years, it will bring us to 
hs year be Chriſt 760, a little before the beginning of the reign of 
: Nabonafſar'; and beyond which he found jie'Eclipfes that old be of 
ſervice to him in 1 the mean motions of the Sun and Moon. 
Perhaps he made 600 years a Cycle, or Period of Eclipſes, like'the 
Chaldean Saros, mentioned elſewhere, and called it the pad Such 
a Period as this is mentioned by Jeſepbus *, and by no other author, as 
is obſerved by Coffin; + ; ſo that where he bad it, is not knn: Thi: 
Period is more accurately 535 years 21 days 18 hours 30 minutes 12 fe- 
.conds.: Pliny , not being rightly informed, ſays, Utriu/que fderis cur ſum 
mm ſexcentos annos precinuiſſe, & menſes gentium, die/que & Borat, ac fittrs 
locorum, & uicos 47.9 6 hong complexus. But the predicting Ecli po. ph in 85 8 
manner doth not ſeem” to have any uſe worth the pains, and efpecially 
. ſo great an Aſtronomer, Who could employ bis time to in pond 
rpoſes. 
"hoſe Eclipſes, therefore, nich. as 1 remarked above, the Baby- 
ldd obſervers had ſet down, and noted by the years of the king 8 reign 


Page 105, , Antiq. lib; cap: 3 X ; cap +1 De © On: & Prog. de I Aſtron, p. 4. 


* under 
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the yr oe Sk · and, Fw A — and d aft This 
was a preciſion of great uſe: to the Greek Aſtronomers, whether ſettled 
at Atbent, or ry care at that time the capital of ſcience. The treatiſe 
compoſed by: Hipparchus on this ſubject is 'loſt ; but there ſeems to have 
been a Syriac tranſlation of it, if one may gueſs from. the title, extant 
in the time of Bar Hebræus about A. D. 1276. 
Whenever we ſpoke of the Moon's motion before, we Wa HY the 
plane of her orbit as coincident with the plaze of the Sun's apparent 
annual motion in his on orbit, called the Eeliptic. But this is not 
ſtrictly the caſe: for the plane of the Moon's orbit nee the ions 


re eee e ARRAY called re ire ; 
x14 5; 4/5 34 1651 8 N | 


er ee Tun NODES. 


o 


3 - > 2 11 05 


ke That oint op the Sun' 8 apparent orbit, where te Mom. oY above 
it BD 5 e Pole, is called the Pee. r 


en As O EN DING N ob. 


And that paths " the Sun's apparent. orbit Abdde the Wah And be- 
low it e the South Pole, is called the place of the 


DESCENDING NODE. 


2 1 
. : * - 1 * k : 
21. 27 tes ki £73 EI 1 A 


And the K Line Joining thoſe two points together, is called the 
LINE or THE NODES. 


The 5 af the Nane e at a time, uy be found, in a 
groſs manner, by the Globes, thus. 

Find by an Ephemeris the Moon's place in the Eclipric, with hey 8 
titude, for three ar four days together, and mark thoſe places with a 
black lead * neil, or by Ricking there ſmall black patches. Over thoſe 
| 8 lay 

the-Echiptic which-1s cut by it, will give the poſition of the Moon's Node. 
l the Moon's. Latitude be incregſing, it will be the aſcending Node: 
— hee: Latitude be gecreg/ing, it will be the deſcending Node. 

This line of the Moon's Nodes is not always at reſt, 2. e. doth not 


_ point towards hace: yn fixed Stars; and B obſerved, the 
firſt 


v 
e 1 


Quadrant of Altitude, or a filken thread; and that point of 
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| firſt af ang that we know of, that the Nodes: zemdel 


eren r ee 5 4 % 13,106 jet OK LO wha alt 


" Heohlfervet:likewife; that the Moor | 
> HE radars ares when ſeen + anne net arm 
* 4 mot tguaule, or that ſne did not always Uefcribe 

41 er equal ae” — equal D r motion 
 was-iouſtclt.e F. dur at "loweſt im A, 
> of theoEarth at 


WM h dt C and-therefore the cocentricity ; of ther 
WES A 6 J. N tobe ECO. - 52 Nl 1 1471 
He ſeems 40 inqve;; Quote e elbe uf 
the Sun and Moon s motions ; but of thoſe only, for he did eee 
any for the motions of the Flanets. 05 
It is ſo little a time (ſays Pralemy) ſince we have had an) cobletre- 

* tions on the Planets committed to writing, in compatiſon of the 
« difficulty of the ſubject, that any predictions of their Places, for any 
« long time to come, are not much to be relied on. For which rea- 
«« ſon, and eſpecially having fewer obſervations of the ancients than of 
« his own, I ſuppoſe, Hipparcbus, a great lover of truth, though he 
% -undertook the 'buſineſs of che Sun and Moon, yet meddled not with 
« the five Planets, as far, at a "as I 5500 by any ee of his hat 
have fallen into my hands ® :. 1 8 L Hed i © 4 | 
A new Star appearing in Ms time, REY him an occation of making 

a catalogue of the fixed Stars, as we are informed by Ply „„ 
By comparing his own obſervations with thoſe made by 7 rmocharis on 


the Spica Virginis, as we learn from Ptolemy's Syntaxis t. the firſt ſuſpected 


ga flow motion of the fixed Stars from ee to > Eaſt, whereby their 
Kent Declinations, and right Aſeenſions, alter * 
receſſion of the Equinox. 

DOS the -Moon's falling into the ſhadow of the Beckiraty 7 
when i ſhe is ecliples, *. contrived a method for —_—_ the Parallax 'of 
This method may. he; dann Street's Aren. \Carakic: 6 hid in Kore 
Aſtron. Lect. , and in many. other authors. But we ſhall have occa- 
ſion to enlarge upon this more particularly hereafter. In the mean 
time, "this brings us to * your before Chraſt 76, N eee to 


 * Syntax, lib, ix. cap. 2. + Nat. Ltg. 1b. l ey. 6. „ h . 6 u. 
aa | 1 
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| the Moog;s. ara get. i. at. — n e and 


twenty. Minutes, and her ſynodical AS 05 at Wan. days twelve | 


hours forty-thnee, minutes and thintx-e 


A end. likawiſe 4. voy, the Moon 44 not, e defaribe 


e arches. in equa, times, but that the moved, ſometimes, fitter, and 
ometimes flower. 5 therefore. dif wered ber * motion ta e 
315 50. 35 in a d. | 
et genld have bees wiſhed, thay Grminun had told v us what authors he 
had borrowed this from, or how early the Cha/deans had determined 
theſe ſeveral motions ; for the term Chaldeons is ambiguous : it is ap- 
plied not only to the bier vert at Bubylls under the reigns of their own 
monarchs, but likewiſe to thoſe under . reigns of the firſt Medo- 
 Perfian princes; and laſtly, it is attributed to a ſet of ſtrolling fortune- 
zellers, like our modern G9, r. And fo the word is uſed by 
Juvenal F. 


Chaldeis fed major erit Kae ppb ws 


But Gemmus can only be underſtood as ſpeaking of Chaldeans | in 0 two 
former ſenſes of the word. 
What obſervations were made at Babylon be the time that it 


- — 4 


was taken by Cyrus, and afterwards by Alexander, doth not appear. It 


is certain there are no Eclipſes recorded in Prolemys Syntaxis, as obſerved 
at that place, later than the reign of Darius Hy/laſþes. The reaſon may 
be, that the Perſſan princes never reſided there, and, probably, gave no 
kind of 3 to ſtudies of this ſort. 


P Uranolog. p- 411. + Uranolog. p. 63. ＋ Ibid. p. 62. 
3 9 Sat, vi. ver. 552. | 
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B were 12 wo Be him, and treated"; ih-«oary>erael, . — 
of Zopyrus, he crucified: three 


thouſand inhabitants of the better fort,” | down: their gates, and de- 
moliſhed their walls. _ 75 eee en e ih 
With this ended be lender of det ancient cit Abo ib dor che ear be 

#439 TY 


| in let m 


RN 


From this time it 8 Hu: rf An ehodgh. Herb Hi | 
100 years afterwards, of the temple of B 


8 Srculus, who lived Nik juſt before the ae 1g of the ht 8 


æra, ſpeaks of it T as totally demonfhed by ue. an eee GOT 
As to the ton of Babylon" itſelf, Diodorus Þ repreſents 1e 15 very think 
inbabited in his time, the greateſt part of it wirhin the walls being 


into fields. So that Bachl having been neglected under the Penſfan 


fee 

kings, ſeems to have been more ſo under the Sy va lacan. No er, 

therefore, we hear nothing of — 1h A ; parc; obler 

there after the reign'of Darius Ii IC ENG IE 
How, and in what manner, = cht obſervations were g pee 0 


that . is faid to have ſent hotl from thence, doth not 
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HISTORY. or ASTRONOMY, 


eee 
rrolzur T0. rycho BRAHE, 


LAY 


Nen TH IN this 1956 however, we ſhall find that few or 925 


improvements were made, either in Geography, or Aſtro- 


ISLES 
conſiderable advantages to both theſe Sciences will be derived from it. 


Though ' Philolaus had, with ſome few Pythagoreans, taught, as we 
have ſeen, the annual motion of the Earth about the Sun, and Hicetas. 


had aſſerted the diurnal motion of the Earth about its own axis, yet it 


appears that neither of theſe concluſions were univerſally embraced ; * 
 FAOLEMTs, SYSTEM, 


as is well known, was nothing more Fai the 
vulgar one. Here the Earth is made the center 
of motion of all the Planets, the lowermoſt of 
which is the Moon, next her is Mercury, then 
Venus, then the Sun, then Mars, next him Ju- 
piter, and laſtly, the outermoſt of all, Saturn. 
His catalogue of the fixed Stars is the oldeſt now extant; and this, 
preps, i is the nt begun, if not compleated, by Hipparchus. For 
8 


Hiſtory 


nomy ; the few Philoſophers of this time confined them- 
ſelves to the ſtudy of Ptolemy's works alone. This period, 
therefore, of courſe, will be but very ſhort ; and yet ſome. 
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Ptolemy's made any addition „ 70 bt 
In this catalogue the Longitudes and mae af the fixed RIGS are, 


for the firſt time; referred to the Ecliptic ; for there is no inſtance of its 
being done ſo before. The Fe/uits, who are apt to magnify the Chineſe 


of this kind till 


no invention 


Aſtronomy, allow that their Aſtronomers did n. 
about che year after Chriſt 99 * ; ſo that it was, proba * 


of their own, but learned fr +8 the Greeks, who traded with them from 


Egypt For that the Greeks ſailed very far to the eaſtward, appears, 
| ciently enough, from the Minor Geographers, as nes are called, 
Die by Dr. Hudſen at Of ũlt. 
And that the Egyptians extended their commerce very ok "25 way, 
2408 pears from many inſtances. Martins ſays +, that the ancient Chineſe 
aracters differ widely from the modern, and are not much unlike the 


Egyptian characters upon the obeliſks at Rome; there are, beſides, 


* 
' +; | 


many traces of Egyptian cuſtoms ſtill extant in the Faſt. 'In the we wee 


of Orixa, the temple of Jagarynat is built in form of a large tun, o 
| Canary Pipe, as we learn from Homton's Voyages . About the n 


of it is an ox cut out in one intire ſtone, bigger chan the life; In the 


fame kingdom, likewiſe, is another pagod where b are worſhipped: ” 
This is farther confirmed from we Gentows at Goa, and even from the 


converts made there by the Portugueſe, ©* 9225 retain ſo much of the an- 


« country) that they abſtain from 5 cow's fleſh, becauſe of 7 — 
veneration 1 to * beaſt, abore. POR oy. the N e off- 


*« veneration as a Papiſt doth the image of a ſaint.---Their books are as 
*« numerous, and their traditions and legends as full, in relating prophecies 


** uttered by the cow, as well as miracles performed by her, "as the others 


© can boaſt of done by their images 

Add to this that general veneration Rill paid all along that part of the 
Aſiatic coaſt to the cow, the great deity of the Egyptians. R. Peritzol, who 
is a leſs trifler than the authors on” his nation pragma 4 are, an of 


„ Obſervat. Mathemat. Aſtron. &c. vol. ii. p. 3232. f Page 23. 1 | vel. i. p. 386. 
$ Hamilt. Voyag. vol i. p. 251. | l Hewilt. gh R 
„ the 


5 give. the Mien, or governor, a meas” chr of value, to pro- 
ibit N for they worſhip that beaſt in as great a degree of 
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the iſlands about Catecut, fa 1 M MB. 3077.MaA οο˖ẽꝗ˖ͤ 2 9K ear en. 


rtis ggnterficienti vaccam aut bovem . This 

25. Caleaut lies in the empire of che Great 
N 2 ong. from London; 74 Fro Eaſt, and Latitude 110 North. 
An . ſpeaking of the 5 of the -Mogul's ſubjects, ſays, 
66 They have the the greateſt veneration for the cow, to whom bey pay a 


«ſolemn addreſs 2 morning .“ 


Suni gue loca wht ji 
nk vhs PR D. 15 


_ bp: or place of the 
charis afterwards 57 5 Hipp —— and chen by himſelf, Proleny ſtated 
what-is now called the Pre 
degree in an hundred years. 
t is no com y ſuppoſed to be at the rate ot ede degree in 


E years only: this is the ſame as it is ome Dr. _ | 


his tables; or at hoc of 19. 23 200 in 100 years. 

n rate of 10 25 43 in 100 years. 
But Mr. De la Lande makes it to be at the rate of 3 10 23 63*˙ 6. in 

100 years; which doth not differ much from Dr. alete determina- 
tion above. 

Under this head of the Prece an of the Equinox, it may not be im- 
2 per to obſerve, that, if we ſuppoſe it to be, with Hipparchus and 

70 g. at the rate of one degree in 390 years, it will be ; 


1 : l:: 3609 : 36,0007 


This was + called the Asehe deus er Reſtitution of the fixed Stars by the 


_ ancients, after Hipparchus ; becauſe in that time all the fixed Stars return 


to their firſt poſition with reſpect to the Colures. But others, miſtaking 


this Reſtitution, which is a thing purely aſtronomical, ſuppoſed there 
would be a Ręſtitution of all human affairs and tranfactions, which. would 
come about in the f 117 12 And it is to this opinion that 
Virgil alludes & + 


Alter erit tum Ti 15755 & alters, gue vebat * 
Delectos heroas : erunt etiam altera bella, 
 Atque iterum ad Trojam magnus mittetur Achilles. 


In what manner this Precſſon gf. the Equinox is to be accounted for, 


we ſhall fee hereafter. In the mean time, it will be highly proper to 


obſerve what uſes may be made of it, by attending to the following 
Propoſitions, 


. Page 170, 1 Geog. Gram. p. 259. 1 Connoif, des Mouvem Celeſt. for WR 
| $ Eclogue iv. | | | 


8 2 | | But 


Firginis, as obſerved by Tos 
"of: ne 0 be at the rate af one 


. 4 
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. all it may be remarked, that this flow motion of ge! fixe; 
Stats Jorwarde, is "really*cauſed by a like flow motion'of 0 juinoCtia? 
points Sarkwnrds, ard that this is owing to the revolution of the 3 9 : 
the Pquwatortdbout che axis of the Ecliptic'; the Pole of the Equatbr de- 
ſeoxibing in the Heavens à Circle about the Pole of the Eellptic, 5 a 
center, ab will be . ce the W contrivanice No fome X 45 | 
nex's Globes. | #7 1 


paſſes thioogh the Poles of the Paliptic, re is 77 to move e 
with\a verx ſtiff motien, ſo chat When it is adjuſted to any part of the 
Ecliptic which yeu deſire the Equator may interſect, the diurnat motion 
We the Globe on its axis will not be able to diſturb it, 

When it is to be adjuſted for any time; paſt or to come, ige the 
pled under the Meridian, and fix it Mere by means of the bra 
nut, which is made like the nut of a Quadrant. of Altitude, fliding 0 
into the two notches of the braſs arm, and ſcrewing it faſt; and 
it is thus fixed; turn the Globe ſo about, that the point of the'Eclix pee 
you would have the Equator interfe&, may paſs under the point of * 
brazen Meridian marked E. Then if you hold a pencil perpencicular 
to that point, and turn the Globe about, it will deſcribe the Equator, as 
it was poſited at that time; and if you tratisfer the pencil to 23 de 
and a half anc 66 de grees and a hal on the brazen Meridian, the . ro- 
pics and Polar 3 — — will be deſcribed for the ſame BBC lf ac 

We come, now to the een tamleiues- e et F. ef 1 


" PROPOSITI 0 . . LEN 


The time bein 7 given „ to fand the Pra. 7 tht Equ 

Let the time 6.2.o be 1 16 years. Then fince the . , as was 
ſaid, is at the rate of one e in — years, ſay, . 

As 72 years: 10: 1 eee FThe equinoctial oints, thete- 
fore, have gone hachwar in 19160 years 3 or 1 fixed. tars will ap- 
pear ki pros ford e degrees in that tine. 
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: FTE OR ens het eee 
ofition , is. only Ns aware of the former. Let the Preceſſion 


| 15775 269 Therefore 101 io 
8¹ "# I 11.5 3 HH, #0 "RY 7 OM 1 265 21916 2 


"NB: "The num 1 7 and 1e the two firſt in be rene, — 


it "numbers; 1e time "wilt bores de found by maltiplying the 
: 88 ven Preceſſion by „ 
Thus like wriſr 24,  wilttplied by 74 Ed 2548; and 244 x72 = 1964 
T6 Therefore, vice verſa, the Aber of years (1764) divided by 
ne ke Fro rom 72, N give the Ppeceſſion for the tine, as under 
roblem. e A es a, of +4 


Lf 


PROPOSITION III. 


The Preceſſion of the Equitiox being given, to find the PI 7 the 


vernal⸗ and aut mnal i interſections of the Ecliptic with the Equator. 
F aſten the bes wo ind under the Meridian, Yy means of the little braſs 


nut, and turm fl Globe backward, if the time be paſt, or forward, if 
it be to come, ti 


Preceſſion conſiſts of; unſcrew the. nut, and let the Globe turn upon the 
axis = the Equator. , Mark that pi point of the * which comes aer 


3 &# 


e E 2 4 1 L K. 


Ker the f ven” Preceſſion de 26 degrees and a half. Faſten Fe braſs' 
arm under the north part of the Meridian, and if the time be paſt, turn 
the Globe backward, till 26 degrees and a half come under the braſs 
Meridian; then unſcrewing the nut, let the Globe turn on the axis of 
the Equator, and you will find Aries, 26 degrees and a half, will come 
under the point on the brazen Meridian marked , and conſequently 
will ſhewy the vernal interſection for that time, as Libra 26 degrees and. 
a half will ſhew * autumnal interſection. 


PRO POSITION 


as many degrees paſs under the braſs Meridian as the 
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BROPOSITEON . 2 2 
The Preceflios of the Equinox | cing given, ti ind Qual, 
Tropical, and Polar Circles 1 rn . 
Find the vernal interſection for the time by the t Pee ara then 
holding a pencil perpendicular to Ie the pat on the braſs Me- 
1dian marked 4, and ag the Globe He ea: ng, vs gf the Equa- 
tor, the pencil will 1 the cle far th; 3 
Then removi to 2 228 rees and a on 
dian, on each ſide — 8 APY. and. holding - it erpe. 
Pn will ſhewy the Tropical Circles 0 lame time. 
And if the pencil be held e to the Glabe at 5 Oey at 
2 3 degrees an a half from each then turning the Globe about on 
the axis of the 1488 it N deſeribe 1.5 Polar Circles for the 


115 Are 


» — 
# 
Lukas 
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ſame time. „„ 
Hence it n chat METER Lone 1 and ji 0 Sir es for 
the time, there ma 4 be 1 a new Ecliptic and from thence may. be 
found all the Stars that then lay in the way of the Sun * e . 
PROPOSITION, . © pi pe 


The Preceſſion. of the Equinox being siven, 'to find the 1 of the 
Colures at any time paſt, or to come. . 
Let the time ou be paſt, and let the poſition of the ſolſtitial Colure 


be required. 
Bring the braſs arm under the North part of the braſs Meridian, and 


with the braſs nut ſcrew it faſt ; then turn the Globe about the axis of 
the Ecliptie from the right hand to the left, till as many degrees paſs 
under the braſs Meridian as the Preceſſion requires. The braſs. Meridian 
will then. paſs over all Gals Stars through. which the. ſolſtitial Colure 
at that time paſſed. 

If the time given be: to come, the Globe muſt be turned x the 
left hand to the right; and cha reſt of CENTRE, he the trans 


EXAMPLE. 
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8 ad the time ien ba 16 years por ae on for chat time was 
found, by: Prop LY to be 26 degrees 2 1 the Globe from right to left, 
till 26 

of the ſolſtitial Colure 1916 years ago. 

- Tf: the poſition of the equinoctial Oolure * ſought for the ſame time, 
then unſcrewing the nut, let "To Globe turn about the axis of the Equa- 
tor, till 26 degrees of Aries or Libra come under the point on the braſs 
Meridian marked ; then holding the Globe in that poſition, the braſs 


Meridian will lie over all thoſe Stars perry WHOSE: the EE 


Neun e ee 1, . a 
"ett Has "FROPOSITION VI. 


CET 


The 8 of the 818. being given, to find che time. 


Having ſerewed faſt the braſs arm under the North of the brats 


Ni turn the Clobe backward, if the time be paſt, or forward, if 
it be to come, till the given HA lie under the brats. Meridian ; if the 
given Colure be the 10 fi itial, mark the number of degrees in the Ecliptic 
in the mean while paſſing under the r 3 multiply them by 72, 

and the Fee will | give me time required. 


e N w 1 1 10 A NM FE E. 


eee ye) Ext 457 8. Te Ae 70, eres, Dales R Se Tay 
De Y papopery KuzAv, xerrai Ag © é axpe Th dp Ts KS. „. 1. e. that 
Df his time the ſolſtitial ey palſed through the Star in the tip of the 
Dog's Tail. 

Tarn the Globe till the braſs Meridian paſs over the Star in the tip 
of the tail of the great Dog. The number of degrees paſſing under the 
braſs Meridian'in the mean w ils appear to be twenty-ſix and a half; 
theſe, multiplied by ne will give 1908 years for the time 
required. 

Tf the poſition of the equinoctial Colure be given, bring the Star 
through which it paſſed up to the braſs Meridian, and mark what point 
in the Ecliptic comes up to it along with the Star. Count the number 
of e between that point and che beginning of Aries. 


* 


. ' Petay, Uranolog. x p. 252, 


paſs under che braſs Meridian o that will ſhew the poſition 
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"Faſten the "us Arch, as before directed, bag 0 185 Globe N 


till the number of degrees, Juſt how found, aſs under the braſs Meri- 


dian; then unſcrewipg the nut let the Globe turn about the axis of the 


Equator, the point in the Eellp tic; before Found" will come under che 


pole bn dhe brats eh Be and the braſs Meridian. itſelf. 
wilt lie over tlie given Star, and conſey ene Will" me pd 175 


: the equinoctial colure for the given time Br ws. FF SYED Fei 11 "ro 
_ "The numbet of degrees on the Ecliptic/'+ a ove Found, vat; d'by 
e wank quired; 00d ol IE? oft oft wo 
10 Jr un rde dock 10 1 IH 5510 555 es ily, « 85 


l ien wa 112 45 2911 45 215 5 22 8 wes 07 Hes 
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KerTeups Thy defiew Nga, v Te © Poo Sud T. Mere Tov d ν Thor, 
x Te TS ' Toraps, wat . Thy Kepa, * Ts Kpis Ta YOTE Rατ 
os, 301 T8 Tlepods Tw Ke A, x Ti Miter eb. % That is (ſays 
< Hipparchus) he ud) informs us, that in the other Colure (f. e 
cc Figs equinoctial Colure) lies the left hand of Ar ophylax;; and the hi 
dle of ] him, reckoning lengthways ;; that it then Fra through the 
1 middle of Chelæ, the right Nang and fore knees of the Centaur, the 
« Sonth Pole, the flexure of the River, the head f the Pale, the 
« back of Aries, and the head and right hand of Per 1 40 501 & 
In the right hand of Perus is a ſmall Star, in Bayer's catalogue 
marked h. Bring that to the braſs Meridian, and the point of the 
Ecliptic coming up along with it will be Aries thirty degrees. Faſten 
the braſs arm, as before, and paſs thirty degrees under the brazen Me- 
ridian; then unſcrewing the nut, turn the Globe about the axis of the 
Equator, and Aries thirty degrees on the Ecliptic will come under 
the point on the brazen Meridian marked , and the brazen Meridian 
will paſs. over the Star h in the right hand of Perſeus, and conſe- 
quently ſhews the poſition of the equinoctial Colure in the time of 


 Eudoxus;, then thirty ltipiien by ſeyenty- two, will give 21 60 Deans 


for We"! time. 
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238 The . bid by n mn 1 2 
th im Colure heroded n raſſeth . a —— Star i in 
and of Perſeus, though no particular Star be — — by Eu- 
— It appears at the fame time, likewiſe, that the Colure paſſing 
through this Stat will not, paſs over the back of Aries, nor through the 
flexure of Eridanus 3 therefore theſe obſervations 0 che eiche are not 


to be looked upon as very accurate. 

In the flexure of Eridanus is a ſmall polo by B er . 7. But 
in order to make the equinactial Colure paſs — that Star, we muſt 
1 the, * tl 232; in the Eeliptic paſs under the braſs Meridian. 


FORO EI 03 DESDE. 3 Ag! | 3096 youth.” 
b Ae 7 ms Fett ws From which fubtraQting 2016 above, 
i 0 n . he N will be 1089 N 


1 


take notice "what ale may be made of 0 this 
ra the ec HH 3 


'ARGONAUTIC, EXPEDITION. 


101 is well known that the hiſtory of the Greeks goes no Babes than hs 
time of the Arg onautic Expedition, and that this, whatever was the true 
occation of it, was the earlieſt .enterprize undertaken by that people in 
a body, But how early this was, is a point much controverted by chro- 
| nologers., Petavius * places it in we ray before Chriſt 1226. 

Sir Jaac Newton, in his Chrono places it about forty- three | 
years after the death of Solomon; and i in his ſhort Chronicle , in the year 
before Chriſt 937. Not to enter here into the reſt of his reaſoning, 

which would be foreign to our purpoſe, there is one argument by which 
he endeavours to ſupport his hypotheſis, and which is Fommonly known 
by the name of his aſtronomical Argument. 1 


A Rat. Temp. p. | 3 1 page 94. „ Page 26. 
93 3 , 72 — 1 ; 5 1 


_ 


leaſt, that formed the Stars into Aſfemblages, 
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i den Frags the poſition of the Colures at the time of the Argo- 

Joe: + Expedition, and bes may properly. enough be introduced 

here, as an illuſtration of the dene us. But in order to 9 9 | 

ſtand the force of his be obſerved,” that; ft 96d 

I. He ſuppoſes that Chiron was a practical Aftronomers.. chat 

| formed the firſt Sphere, or was the: firſt perſon” among 8 at 

ar Conſteltations - and 

that he did this for the aſe of the Argonauts, who were to fall by night. 

3 he ſuppoſes, on the authority of mer ne: 05 ene 1 


ted by Clemens Alenxandrinus v. pe 6's 
PL He. ſuppoſes that Chiron: tis Oolures 0 ds to + +520 
| the middle of his —— and ee Signs ; that is; e made his 


equinoCtial Colure paſs over the back of Arias, and through the middle of 
Cbelæ; and his ſolſtitial Colure to paſs through the middle of Concer, 
and the middle of Capricoru. 

III. That the Preceſſion of he Equinox. was unknown i in the time of 
Eudoxus ; and therefore that when he makes the Colures to paſs through ' 
the middle of the Signs, as Hipparcbus, in the paſſage e above, ſays 
he did; it was doing nothing more than fappefing that they continued 
in the ſame place where they had been fixed by the perfor who firlt de- 
litesved Wheth; f. L. a vrdy Wen above, by Chih. 
IV. That when the Colures are made to paſs through he middle of 
the Signs, that term ts not preciſe enough to determine their true 
therefore, with regard to the equinoctial Colure, Sir Jar Newton ob. 
ſerves +, * that at the end of the year of our Lord 168 , the Star 
« called Prima Arirtit was in Aries 28 51 00” with North Latitude 
70 8 58" and the Star called Ultima Caude Arietis was in Taurus 
« 19 3' 42“ with North Latitude 2 34 5” and the Cohorus equi- 
« goctiarum, paſſing through the point in the middle between theſe Stars, 
te did then cut the welpe in Terms 62 44'; and by this reckoning, the 
« Equinox, in the of the year 1689, was gone back 044 ſince 
« the Argonautic Expedition, ſuppoſing that the ſaid re paſſed 
** through the middle of the Conſtellation Aries, according 8 the de- 
| « lineation of the ancients. The Equinox (continues he) goes back 
« fifty ſeconds in one year, and one degree in ſeventy and two years, 
% and by conſequence 3644 in 2645 years, which, counted back from 
« the end of the year of our Lord 1689, or, beginning of the year 1690, 
«« will place the * Expedition about 25 years after the death 
« of Solomon.” | 

® Strom, 1, p. 306—352. See his Chron. p. 83. + Page 86. 
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PROPOSITION 8 


The Latitude of the place, 
given, to "_ the Arctic Cir 


ancients. , 


vrding to the manner of the 


_- The: Arctic Circle, found by ihe. laſt Propoſition, is 4 ahat 8 
| be got the manner of the moderns, which is always at the diſtance 


degrees and a half from the Pole. But this —. 4xP of the Arctic 
G ha as before obſerved, is no older than the time of Jobauner 2 


: Sacro Boſea. 


Among the ancients, the diſtance of the Arctic Circle was variable, 


and always equal to the Latitude of the place; therefore having rectified 
the Globe for the Preceſſion of the E . uinox by Prop. I. elevate the Pole 
0 


till it; becomes equal to the Latitude of the place ; then holding a pencil 
at that point, turn the Globe about che axis of the Equator, and the 


panel} will deferibe the Arctic Circle for that time and place. 
EXAMPLE 4 


Hipporchus tells us, that .; Eud fox Ka, Ts 6m TH Apes KuxAy cells 


Agipes Jaca N puer *. urg xt Toy Te o pig ape, GH TY Apel 0s, 
. Th dun- TS cep, dl Thy KepaAnr T# d Tov Apel Opeas' This d 
Aupes, xd Tys IeEia's Trips TY OpreSos res 3 8 d Lupine To Trñ Nos · 
us q Kagel 1 are der. E? rer Io U zur point Ileces Tis Mey An 
Apxle, xac Ts Atorlos axpi ph Toy wor Th ApicoptAaxes, ©* Eudoxus de- 
66 has theStars lying _ the Arctic Circle, and ſays that in it lie the left 
« ſhoulder of Arcto 33 and the ſpace over the Crown, and the head 


ce of the Dragon, 
Harp, and the right wing df the Swan, that it goeth through the breaſt 


4 of *-pheus, and the ſpace above;Caffopeia ; and that then it paſſeth under 


« the fore legs of the Great Bear, and fo returns to the ſhoulder of 
& Arfophylax ain . Ts 

 Eudoxus flouriſhed about 2120 years ago, the Preceſſion for which time 
is about 29 degrees and a half. He obſerved in the city of Cnidus, accord- 


ing to Srrabo F, i. e. in about 36* North Latitude; therefore rectifying the 


Globe for the time by Prop. I. and for the Latitude, and holding a pencil 
A* upon turning the Globe about the axis of the Equator, we ſhall 


it deſcribe aCfdle, which will paſs through the right elbow of Arc- 


_ ® Petay. Uranolog. p- 206. I Page 180. Edit. Amſt. 
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and the lags of the Great By Bear. ee karg 1 en. ae, ir, 
| 10 N "var . bur al e 1 


„ ee 2 4 Teh 19 

denen DE ban e. 
The tene being wen, to fin the Longitude of an} en At. 

Peind the place of the vernal interſection for the given time by! Pro 

. 118 and through the Pole of the Ecliptic and the known Star y. 1 2 
Quadrant of Altitude, and obſerve the place in the Ecliptie Where the 

2 in the fidücial edge marked O falls. The diſtance between the 

Nie ner interſection and that Point will give the Lon e of, . Star. 


eee e eee eee eee. 
s en eee eee | 23. apart ot not gdhled of 
1 the n given be. the fame as in the lag- Mente ant It he 
4 Star be che Capella. Laying the Quadrant of Altitude through 
the Pole of the Ecliptic and the Capella, the point marked O will cut 
the Ecliptic in Gemini 190 i. e. 2 Signs 19 But the Preceſſion for the 
time in the laſt Example was 29 degrees anda half 3 ebay the vernal 


innen was then in Ares 299 32 .. — | 
nd 8 2 s N N N et 1 SITS 433 4 
a hn vg 6 e om ; So Yu 00 
ONE 53 Part Subtracting 290 zo. 


* There remains Us e of, the Capella . * Uh 4 7250 30 


9 
* IF: 


Ned 2 0 81 Ti ON. . 1 
The t time tl, given, to find the right aerihen oX is any DAN tar. 
80 the Globe for the given time, as before, and find the place 

of the yernal interſection; then through the Pole of the Equator. 4 

the known Star lay the Quadrant of Altitude, and mark the {6 Fray where 

the point on the fiducial edge marked O falls. The diſtance between 
that place and the place of the vernal interfection wil be the Wente aſcenſion 
of the Known Star. 

Otherwiſe, having reckißed the Globe for the given time, deſeribe the 
equinoctial Circle for the ſame time by Prop. Ta then bring the Star up 
to the braſs Meridian, and mark that ey of the new Equinactial that 
comes under the point marked E. The diſtance between that point and 
the place of the vernal interſection, meaſured by the Quadrant of Alti- 
tude, will be the 0 aſcenſion of the known Star. 


* 


— 


22 1 Li 


EXAMPLE. 


[ 


FROM PTOLE MY 10 TYCuo BRAHE, _ 


* 75 


* RA M. i er 


Let the given time and.Star by the FI as before. The * of the 
vernal interſection was found Arier 290 30. Deſcribe the Equinoctial 
through that point by Prop, IV. Bring the Capella up to the braſs, Meri- 


dian. and mark the point of the new Equinoctial that comes up along 


with it under the point in the braſs Meridian marked E. The diſtance 
between that point and the place of the vernal interſection, meaſured by 
the Quadrant of Altitude, oye the right aſcenſion of the ele equ 


to 37 degrees and a half. 
rom this apparent flow motion of the fixed Stars forwards, it fol- 


_ lows, that their right aſcenſions-increaſe,, At the beginning of the year 
1760, the right aſcenſion of the Capella * was 740 44 53" Suppoſing 

it to have been 379 zol as found above, it will have increaſed 37 14 53. 
This variation in right aſcenſion is not the ſame for all Stars. The 
mean annual variation of the Capella is 66"; but the mean annual va- 
riation of the Pole Star is 1 510 or 2 31“. And in * Stars it will be 


different from theſe. 1 
PROPOSITION x. 


The time Ras given, to find the declination of a known. Star. 
Rectify the Globe for the time, and bring the Star up to the braſs 
Meridian. Mark the point in the Meridian directly over the Star; 


the arch of the Meridian intercepted between that point and the e on 
it ay A, will be the declination of the Star. 


EKA MNT E 


Let the time and Star be the fame as before ; then bringing up the Star 


to the braſs Meridian, the point over it will y found 395 conſequently 


the declination of the Capella then, was 39 deg. 
CORO L 1 +0 


Hence the polar 4 diftarice of any known Star, at any given time, will 


eaſily be had ; for it is only the complement of the declination to go de- 


® Connoif, des Temps pour V Ann, 1764. 
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grees. Thus the declination of the Capella was found to'be 39 1 ; 
and the complement of that to 90 degrees, or the polar diſtance of .7 


1 Ty 51 * | 5 
bens of. con IAV U. . 


the Latte of the fixed Stars are meaſured From the Ediptie, and, 
al lately, were thought to continue, in all ages, the ſame; but their 
btn, meaſured from the Equator, being different in different. Ages, 
and Eonfequently their polar dinances, there will ariſe a variation in the 
polar hare, which will be eaſily obtained from this Propofition ; for 
it will be the dyference between the polar N of the ſame Star, taken 
at any two, or more, diftin& times. Thus, e. g. the diſtance of the 
Capilla from the Pole, at the beginning of the year 1760, was 44 16'; 
but by the Globe it was found 5. The variation, therefore, in that 
time, will be 6® 4 | 

And here it will not be imptoper to ali, that the variation in de- 
clination of different Stars is different. The mean annual variation of 
the Cpell is 5s but the mean annual variation of the Pole Star i is 18" *, 
And the variation of other Stars will be different from theſe. | 


PROPOSITION XI. 


The Latitude of the place and the time being given, to find the ob- 
lique aſcenſion or deſcenfion of any] known Star, e with the aſ- 
cenſional difference. 

RNectify the Globe for the Latitude of the pl place, and for the time, 
and find the right aſcenſion of the Star by Pro rn Bring the Star to 
the edge of the eaſtern Horizon, and mark w gree of the Equator 
is then upon the Horizon along with it ; that will 4 the oblique aſ 
cenſion of the Star for that time and Latitude. 

If the Star is brought! to the edge of the weſtern Horizon, che point 
of the Equator then upon the Horizon will be the oblique deſcenſion of 
the Star art that time and Latitude; and the difference between the richt 
aſcenſion and the oblique aſcenſion will be the aſcenſional — 


. Rr 1764. 


EXAMPLE. 


* * 


0 PTOLEMY To TYCHO BRAHE. _ 
E K 1 n 


hs the Latitude of the ce 1 North, the given time as before, 5 


and the known Star the Capella. 

Then by Prop. IX. the right aſcenſion of e 175 30 
And now the „ of the Capella will be found 15 30 
nd Therefore, the eee ann. en time and Lati- | 
ttude will be 1 75 60 | 
Bring down: the Copel to the weſtern der of the Horizon, WE. RIO: 
Aud its oblique deſcenfion will be found = - = - 859 oo 


Its right aſcenſion, as before, was- 4 4s zo 


eee 23 17 30 
PROPOSITION XII. 


The Latitude of the 5 1 the time . 8 given, todud the point 
of the Ecliptic riſing or ſetting with any known Star, 
Rectify the Globe for the time and place, and bring the known Star 
to the edge of the eaſtern Horizon; that will ſhew the point of the 


Ecliptic riſing at the ſame time, as bringing the Star to the edge of the 
weſtern Horizon * thew _ point of the Bcliptic ſtring along 


9 
EXAMPLE. 


Let the time given be 2638 years ago; the Precefſion for this time 


by Prop. I. wilt be nearly 37 degrees. Let the Latitude of the place 
be 38 degrees North, and the known Star be 4riurus. Then bringing 
Auen, down to the edge of the eaſtern Horizon, the point of the 


Ecliptic riſing along with it will be found to be Libra 10 degree 30 


minutes. 
And bringing it-down .to the edge of the weſtern Horizon, the point 


of the Ecliptic ſettin 4 along with it will be found to be Saad 
27 degrees. 


Areturus is the Star here pitched upon, the rather, for the fake of the 


following Propoſition. For fom the achronycal riſing of Ardturus, 


mentioned by He/iod, both Scaliger * and V Mus | were of opinion that 


his age might be determined within ſeventy years. 
Animadverſ. ad Euſeb. Chron. No. 1255. De Poet. Græc. 
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How far that is true, would be x too lon 8 an enquiry for the Le 
POPPY # ö 


15 5 2.U0R #1 3 hal at tine e given, to find te time 
of the year when a known Star roſe achronically. 5 

KRectif/ che Globe for the Latitude of the place ad the” cls And 
bring the known Star to the edge of the eaſtern Horizon, and mark the 
point of the Ecliptic then ſetting in the Weſt. Find the diſtance of that 
point from the next equinoctial or ſolſtitial point behind it; and, ſup- 
poſing the Sun to deſcribe one degree in each day, the diſtance between 
theſe two points, converted into time, will give the day * _ feat | 
| ir . This will be beſt explained by the | 


X 4 N r . E 


Hęſiad ad r that fxty days after the Winter sollte. amen, roſe 
achronical „„ a. Iebatet . 
| Bor ay 4 FLY porra's „ Halle 5b vac 1 
3 FNeiaii eure, 3 5 een, 9 per 1 Ari, 555 
| 6d Uh Has Apropos, DN u lep door Nxearou, F. WII 
1... Tiperroy rafael n dN Axpoxripais. 451 
When from the Solſtice ſixty wintry days _ 
Their turns have finiſh'd, mark, with glittering rays, 
From Ocean's ſacred flood Arcturus riſe, 
154 44 Then firſt to gild the duſtey evening ſkies. 78 


The time when Hefiod lived is much controverted. It ſhall 8520 be 
taken for granted that ĩt was about goo years. before Chriſt ; the Preceſ- 
ſion for which time is nearly 3j degrees. 

He ſays himſelf that he lived at Aſtra, at the foot of Mount Helicon, 
whoſe Latitude, according to Ptolemy, is 5' North. . We may 
take 38 degrees, which is an he Land. of Athens, according to 
the beſt modern obſervations. 

Rectify the Globe for this time and A and bring Arcturus to 
the edge of the eaſtern Horizon; the point of the Ecliptic ſetting in 

nee i . be found Aries e 3e. 1 is ES 


FA * Lib, ki, ver 85, 


> K 


[ 
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But the Preceſſion being 379 the ſolſtitial point in Summer was Leo 
70 the = ene to which, or r the Winter Solſtice, was Aquarius 


7 


e ED "har 5 1 2 . Ir gk 99 30 
Wo From which if we ſubtract = = 10f 70 oO 
e There will remain e UL 7 al" gy 30 


or r 620 30, bt in time will be 62 48 and a half, and is as near to 


Hefiad's determination as can be expected. For it is not certain that he 
made the obſervation himſelf, or any one in his time ; or that it was 


made in, or near, the Latitude of Athens, it being no unuſual thing with 
the ancients to ſet down obſervations, as agreeing to one age and coun- 


, that were made at different times, and in different places; to which 
muſt likewiſe'be added the difficulty of finding the day of the Solſtice in 
times much later than Hefod's. For Hripparchus, in Ptolemy *, acknow- 
ledges that he would not ſay, © that Archimedes, or himſelf, "could not 


* miſtake a quarter of a day, cither in the . or calculation of 
n 


Neither is any ue here taken of refractions near the Horizon, by 


which Stars are elevated above their true lab, and appear ſooner than 
they would otherwiſe do; that N a thing with w hich He 232 was 
| wholly: pong em pee 


£3 


PROPOSITION XIV. 


The Latirade of the place and the time being given, to find the point 
| of the Ecliptic riſing of 197 a known Star ſets. 

Rectify the Globe for the Latitude of the place, and for the time, and 
bring the known Star to the edge of the weſtern Horizon, and mark 


the point of the irrt cm len i in he En, | chat will be the 


Er e 
E X A 'M p L E. 


Let the given time + be 2358 years r the Preceſſion 75 which time 


by Prop. I. will be 32 degrees 45 minutes. Let the Latitude of the 


place be 47 degrees North, and the known Star be the Lucida Pleiadum. 
Rectify the Globe for this time and Latitude, and bringing the Lucida 
Pleiadum to the edge of the weſtern Horizon, the point of the Ecliptic 
then rifing in the Eaſt will be found to be ron 27 degrees. 


1 * Syntax, I. iii. e. 2. 
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10 hy" FF; LT 4. ; 


| | PROPOSITION, NV. 3 
be Taettnde of the place and the time being bro, to find the Ame 
of 200 oy; when a known. Star ſet camical ). 

cify the Globe for the Latitude of the alace, and for the time; then 

brite the known Star to the edge of the weſtern Horizon, and at the ſame 
time Nath: the point of the Ecliptic riſing in the Eaſt ; chat point will 
be the Sun's place. Count the ney of degrees, between that point and 
the laſt equinoctial or ſolftitial point behind it. Then ſuppoſing as Sun 
to deſeribe one degree in each * the diſtance between points 
juſt found, in time, * 930 the Nay. Ren. the known 80 * 


N | e Jet 
eee £ A e a0 rs, papa 


. Pliny FB *, that Thales determined the ca Jimical ſetting of FU TINA 
to be 25 days after the autumnal Equinox. Where this obſervation was 
made, is not ſaid : let us ſuppoſe it was at Miletus, whoſe Latitude, ac- 
cording to Prolemy, \ is 37 Mees North. Thales lived about the year be- 
fore Chriſt 600, 7, e. 2355 years ago 3 the Preceſſion for which time is 
32 degrees 45 minutes. | 

Rectify the Globe for this time and Latitude, and bring the / | 
Pleiadum to the edge of the weſtern Horizon; the point of the Ecliptic 
then rifing will be found, & by the laſt Propoſition, Scorpio 27 degrees. 
But the place of the autumnal interſection was, at that time, Scorpio 2 
degrees 45 minutes; but the diſtance between that point and Scorpro 27 
degrees is 24 degrees 15 minutes, which, allowing one degree to a uk | 
the Sun will deſcribe in a little more than 24 days. 

This is as near the determination of Tha/es as can be axpacteds. con- 
fidering that it is uncertain how far the true time of the Equinoxes were 
known in his days. The obſeryation itſelf might have been made be- 
fore his time, as the Preceſſion of the Equinox was not then ſo much as 
ſuſpected, nor, as obſerved before, were the ancients careful to mark 
the places where the obſervation was made, that ſo the Latitude may 
be known; which 3 been the occaſion of great. confuſion in cheir 


accounts. 


9805 8 kf 


*. Nat. Hiſt, lib, xvii. cap. 25. 


PROPOSITION. 
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PROPOSITION XVI 


The Latitude of the place and the time being given, to find the Sun's 
place, when he comes 5 near to a given Star, that it appears, for the 
aſt time, in the evening before it is intirely hid by the Sun- beams, or, 
Which is the ſame thing, the Latitude of the place and the time being 
given, to find the Nee ing of a known Star. | | 
In order to determine this F 


In order to | roblem, it will be neceſſary to obſerve, 
that Stars riſe and ſet heliacally, when the Sun is depreſſed, perpendicu- 


. larly, a certain number of degrees below the Horizon. According to 


Ptolemy, Stars of the firſt magnitude require the Sun to be depreſſed 12 
degrees, Stars of the ſecond magnitude require the Sun's depreſſion to be 
13 degrees, Stars of the third magnitude 14 degrees, and ſo on. 

This being premiſed, rectify the Globe for the Latitude of the place 
and the time, and bring the known Star to the edge of the weſtern Ho- 
rizon. Fix the Quadrant of Altitude in the Zenith of the place, and 
turn it about, till the fiducial edge cuts the Ecliptic on the eaſtern fide 
of the Meridian in 12 degrees of altitude, if the Star be of the firſt 


magnitude; in 13 degrees, if of the ſecond, and fo on; the point of 
the Ecliptic oppoſite to this will be the ſame number of degrees be- 


low the Horizon as this is elevated above, and conſequently will be the 
Sun's place when the known Star ſet hehacally. 4 - 


E K A M1 F 1 B. 


Let the time given be 1760 years ago. The Preceſſion for this time 
will be by Prop. I. about 24 degrees 30 minutes. Let the Latitude 


of the place be 42 degrees, which is nearly the Latitude of Rome, and 
let the known Star be the bright Star of the ſecond magnitude, as Pro- 
lemy makes it, in the extremity of the Bu//'s horn. It is the ſame, like- 
wiſe, that is in the right foot of Aurige. 1 | 
| Rectify the Globe for the time and Latitude, and bring the Star to 
e edge of the weſtern Horizon. Screw on the Quadrant of Altitude 
at 42 degrees, the Zenith of Rome nearly, and turning it about on the 
eaſtern fide of the Meridian, till 13 degrees of altitude cut the Ecliptic, 
that point will be found Sagittarius ſeven degrees; the point oppoſite 
to which is Gemini ſeven degrees. The bright Star, therefore, in the 


extremity of the Bul/'s. horn, at that time, and in that Latitude, ſet He- 


liacally when the Sun was in ſeven degrees of Gemini. 
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PROPOSITION xvi. 


Thi Latitude of the place and the time be 
of the year when a "fea Star ſet W Ne 
Rectify the Globe for the Latitude and the time, Abad he Sur 


»p the laſt Propofition, when the known Star ſet heliacally 3 "the nc 


between that place and the next equinoctial or folfttial points iow 


OR & 


e 


e time of the year ea tt, iini R 
= * A M 1 75 Nl r. ee eee 4 
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et the Latitude of the Race; ah; rims; ain: Sean Be" the nr is Th 
the laſt Propoſition ; the place of tlie Sun, when that Star ſet heliacally, 
at that'time; 'and in that Lativade; was; by the laſt Propofition; found + 
be Gemini ſeven degrees. But the place of the vernal e den then 


was, 7 the laſt ee er we _—_ VE DT, THT e 
; | F 4 9 PEE 
N : p q- — 4 — , = — af 15 hag 4 
11 "IN, 3 85 7 Afr »# 8 . 
„ my | BV 7 — 1 VVNC̃ 
There will : remain „ ien 


This, nel into time, will give 43 ions ſo that this Star ſet bellaraly 
43 days after the vernal Equinox, at that time, and in that Latitude. fe 
* be of this ſetting of this Star that Firgil ſpeaks, when he 29 5 *,. 
—— %%% ͤ˙ecmĩ¾r.n!;!.7 KK ite 45.7 
Candidus auratis aperit cum cornibur annum 19 eee 
Taurus, & adverſe cedens Canis occidit Aſtro. 


And Millet ſtill ſucceds an annual care, 
When with his horns the Bull unbars the year, 
And frighten d flies the Dog, and ſhuns the adverſe Stat. 


But as no particular Star is mentioned by the Poet, he may mean 


nothing more than, in general, that Millet was to be ſowed when 


the Sun entered Nen. which, dene to Columello, was the Wy” 
of 111 0 


. Georg. i. ver. 277. 
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785 PROPOSITION XVIII. 


The Latitude of the Place and the time being g given, to find the ace 
of the Sun, When he is got ſo far beyond à given Star that it appears, 
for tho firſt time, in the morning before 'Sun-riſe,. i. e. The Latitude of 
the place and the time being given, to ad che beliacal rifing of any 
knowh Swe £20 t 11.5 

Rectify the Globe for the Eanityde of ths place 1555 the time, and 
bring the known Star to the edge of the eaſtern Horizon. Fix the Qua- 
drant of Altitude in the Zenith of the place, and if the Star be of the 
firſt magnitude, turn it about, till the koucial edge cuts the Ecliptic on 
the hs, nl fide of the Meridian in 12 degrees of altitude; if the Star 
bo of the ſecond magnitude, in 13 degrees of altitude, &c. the point of 
b n e to _ will be the place of the Sun es r 


540 9 TY 1 +; Iv 2 IS £6 +162 2 2 #1 1 2 4 NN * Ig 2 2 135 4! * 1 
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f 2. 11 19 2 
Let the Latitude of the * ond * time be che ſame as in the 
laſt Propoſition, and let the known Star be te brigbit Star in the Crown. 
This, according to Ptolemy,. is a Star of the ſecond magnitude. Bring 
this Star to the edge of the eaſtern Horizon, and fixing the Quadrant of 
altitude at 42 degrees on the braſs! eridian, and turning it about on 
the weſtern fide of the Meridian, it will cut the Ecliptic at 13 degrees 
of altitude in Taurus four degrees, the point oppoſite to ne is 12 ne 
four Kron 20 — 'of the Sun redüited- e 


PROPOSITION xIx. 


The Latitude of the place and the time being given, to find the time 
of the year when a known Star roſe be/racell 

Rectify the Globe for the Latitude of * place, and for the time, 
and 55 by the laſt Pro n the Sun's place, when the known Star 
roſe heliacally. Count the number of degrees intercepted between the 
Sun's —_—_ jaſt found, and the equinoctial or ſolſtitial point laſt paſt ; 
thoſe degrees turned into time, as before, will give the time of the year 
when the enn Star roſe beliacaly. 


EXAMPLE 


„% en H 1s on or AST 


E x 4 N PL Ki: 


Let the. Liatieude-of the place, che "OY and has Star 12 2 che | 
as id the laſt Propoſition. The place of the Sun at that time, and i 
' that: Latitude, when. the bright Ster in the Crown roſe beliacally,” 
found, by the laſt Propoſition, to have been. Srorpis four degrees. But 
the pl 42 of the autumnal interſection, at that time, was found, by 


Frap. wa —_—_— 2 TN, . ad, . 00 9031 5 LY . 
1 We. dae . 7 28 in 6 24 „ . 18 AR 413 
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Tha, 4 eee Pig ep nc each day; 
will give ten dans. 80 that the bright Star in the Crown — * ally 
* in the Latitude ＋ . ten 2 after the outunnal e 4s 


| 1 8 0 * 0 5 1 . NM. : 
ttt ee Beth py 12 "58 IS 2 1 210113 315 
wa of this YE nit n a ran pple xa, 
when he adviſeth;' 1 plowing for wheat, Kees d OF ibis «Hts 
e w © Ante tibi cog atlantides ec ondantur, 
of = Groflague ardentit decedat” ab PEELED 
2 90 irſt let the Siſters. in the morn Mn” e at eile e. 
And from the Sun retise the Gnoſſian Cr] nm. fy 2 
Before we diſmiſs this article of Aftronc ny. under 8 ie win not 
be quite foreign to the purpoſe to add ſomething with reunion" to that 
diviſion of time now 10 well Aa and called 7 5 | wo: 5 


Ts 1 A item of ſeven ere See ae exch other « through 
out the year. | 

The firſt mention chat we find of this diviſion of time into inks, or 
| rather ef the term week, is Gen. xxix. 27. where Laban propoſes to 
Jacob to fulfil Leah's week. This ſome underſtand of the ſeven days that 
the nuptial feaſt was kept; but others of a * of years that 


FS : 
"ISP 


* 


. George lib, i. ver, 222, 


Jacob | 
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2 dena e eee dere Bot the border Reerhe the moe reaſpnable 


175 


Wender any people a ied their 1 : of de Oh or week 
hether an v ir t tenarier of da r wee 8. 
perly ſo iy beſides the Fews, may be doubted. ' b fays f, 
"Oud" tw & TOMS EAAnvey ede rid n, WY Bap a pos, 9 vos, dy Ser un To . 
FDP To ed05 5 Þremeporrmee. i» There 15 no city of the 
Greeks, or Barbarians, nor any one nation, whither the cuſtom of pbſerving 
the ſeventh, day, jw * We - holiday, bath net-travelled. And Ariſto- 
bulur, a Few, ind peripatetic c Phitotpher, ! in Eujebins 7. ſpeaking: of the 
4 0 and the fabbarh of his country men, adds, Area Ounpos N 
: nÞ2TE5 e TOY zu p 2 Bie, i ie Hivaes | Both, H omer and 
| Hat 50 holy, plainly cement 1 e A our books. ap 


MF he Cites this line, from Hejod. 


18 NHydby:? em. remhα Ts, Rar alas "oP Or. 
> Projects prima, deinge quartd, & e dies facra. 


| And weit this line from Homer... 9 


enten. a” Serre tech, pc 9 
gSeptima dein aui, facra dies, 


Clonene Alexandrinus I lays, 4 x Tay TO ee dn ct Eons, 
AAAS nai ct EXAWEs i; that the ſeventh day 7 :5 holy, noe only the He- 
brews, but the Greeks likewiſe, $now. 

But in the paſt: paſſages cited above by Ari obulus, from Homer and Heid, 

Ys 


he either ignorantly, or wilfully, miſtook their meaning: for that Hejiod 
did not underſtand every ſeventh day. in each month, returning in a Cycle, 
but /imply the ſeventh” day of the month, appears from the reaſon aſ- 


ſigned 20 him in the line immediately following. | 
11297 TI yap AvoAora Neue dope eianallo An. © 


For on that day (I. e. on the 7th day of ſome month, or the month Thar- 


: gelion, as the people of Delos Gid) Latona broiight Forth Apollo; and 


therefore the /eventh day of each; month is to be looked upon as ſacred, 


or particularly Jacky. And ſo He fied uſes the words jepy „ap again ©. 
The line here cited from Hamer is not to be met with in any of the 


preſent editions. But the word sc αỹn (i. e. i uipæ) occurs in ſeveral 


16.25, 0# Alflen. and the Jeruſalem Targum there, with other Commentators. 
+ Cont. Apion. lib. ii. cap. 39. t De Præparat. Evang. lib. xiii. cap. 12, 5 Hemer. ver. 6» 
| Stromat v. A Ver. 55. 
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places of that poet, 28. Och K. ver- B. and . Wer. 23a, and in 
none of them EE underſtood of a a. of Tho 1 
The epithet of beer, or ſacred, is applied to the day 1 definitely. 
Homer and therefore is not to be underſtood in 4 religious lenſc 
Thus e e 1 . 4 13 is «urs fu oP 
195 \ Oppe i-, Has A 55a. 3 dae Fer. e 5 955 
vie it "was morning; and the wore Tay wee {Neg 1 
The ry fame reſſion occurs. all n, 24 A. ver . W dd” c 4 1 
ver. 5 pts in Beg ſenſe. % 33 ere wo 
*As to the paſſa cited above flom Cl Clemens Altkandrithts i We le ning 
is, according to Nr Selen e, not that "Me 2 F as well as the He- 
Grows, looked upon the oenth day of the Week, ot Every r ſeventh. recur- 
ring day, to be holy; but that the Greeks, as well as the Hebrews, held 
the number ſever in eſteem, and therefore, f in a manner, /acred - and that 
they did ſo, he proves from the authority of ſeveral authors, there quoted 
by him. But this interpretation of his ſeems forced. Clemens was a 
Sophiſt ; and it is well known that it was a {cuſtom with them to prove 
their point by any arguments they ebould think of, whether true or falſe. 
No wonder, therefore, they ſhould ſometimes catch at ſounds, as ſeems 
to have been the caſe with Clemens in this place. That the number ſeven 
was held in great eſteem among other nations, beſides the Jews, and 
very early too, appears, I think, from Numb. xxiii. 1. where Balaam 
propoſes to Balak, in order to, procure the divine favour, to build him 
1 altars; . and" prepare me here ſays he) ſeven oxen, and ſeven 
a reine And the Mmarriage-feaſt was kept Jeven days, we ſee, as 
early as the time of Jacob and Laban, which, probably, was done on 
account of ſome luekineſs ſuppoſed to be in the number ow, from 
whenceſoever that luckineſs might be derived. | 
But this is nothing to the diſtribution of time into weeks, 7D a gem 
of ſeven days, recurring, or regularly ſucceeding each other, throughout 
the year, 4 as obſerved by any ple beſides the Jew, and from them 
ALY by the Chriſtians. . 
But whether the diſtribution of time by MR: in (FAN every 83 
recurrin 8 day was holy, was in uſe among the 'Fews themſelves before 
the giving of tlie Law at Mount Sinai, hath been made a doubt of. 
The bunch Commandment, indeed, begins with the word RENMENMBER, 
which ſeems to imply, that the inſtitution of __ boly: The | hog 


LETK be 4 


De Jur. Nat. & Geut. lib. iii, cap. 17. 
day 


1 
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day was older than the time of giving the reſt of the Law; but when it 


commenced, the Fetus themſelves are at a loſs. to determine. Nor is that 
any wonder; for they know nothing of their ancient hiſtory, any farther 


than what they meet with in their books of the Old Teſtament, and 


with which we are acquainted as well, if not better, than they are. 


From the precept relating to the gathering of manna, Exod. xvi. it is 
plain the Sabbath was obſerved before the Law was given at Sinai; but 
uchether it was firſt inſtituted upon that occaſion, is not equally, clear. 

R. Jebuda Hallevi, who wrote in Spain, about A. D. 1140, a cabaliſtical 
book, called Sepber Comre, ſays, that this diſtribution of time is as old as 
Adam, and that from him it was propagated amongſt his poſterity. But 
this author is too late, and of too little authority, to be relied on in a 
Michael Glycas quotes Syncellus as affirming that Seth invented the He- 
brew letters, the Conſtellations, and the diviion of time into years, months, 


and weeks. But Syncellus, who lived about A. D. 800, comes too late 
alſo to be of any authority in an affair of this nature. Seth's pillars, men- 


tioned by Jeſepbus, have been taken notice of before, and rejected as 
fabulous; and yet, perhaps, Syncellus had no better authority for his aſ- 
ſertion than theſe A el pillars of Seth. There is no mention of 
writing in any author before the giving of the Law at Maunt Sinai; 
and the Conſtellations were, probably, the invention of much later times 


than even the flood itſelf. The reſt, therefore, that is here attributed to 


to Seth, depends upon as ſlender authority. 


Johannes Philoponus, who flouriſhed boat. D. 600, ſays, Exzws ye | 


8 Ws Y # c * / 2 282 05 12 ] * 
u TUARTERWNHTHI THAGW, a VI pwTros, ETIX e Watt , HUTWES EIS EXUINS 
bvVaXUXALENRL TOY GAoY TaUBTL ypavov, There are, by the conſent of all man- 
kind, but ſeven days, which, by their revolution, make up the whole of time. 


But as this author ſpeaks at large, fo may he be underſtood only with re- 


gard to the practice of his own. tune, long enough after the eſtabliſh- 
ment of Chriſtianity. 1 | | 
As to the paſſage cited from Fe/ephus above, Mr. Selden obſerves *, 
that the word e&&ſouaSfos may be taken in a threefold acceptation ; either, 
I. Of the ſeventh day, as the ſeventh ; that is, as a Feaſt, or Sabbath, 
obſerved upon a religious account, and by public inſtitution. But in 
this ſenſe, he ſays, the /eventh day was not obſerved, at the time of Jo- 
Jephus, by any but the Jets, and the Chriſtian Church, which was then 
in its infancy. „ = 
De jure Nat. & Gent. lib. iii, cap. 19. 
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II. It may be underſtood, as it was admitted into Calendars, 'Faſti, 


and public accounts of time, but without re ; d to "oy indus goo 
CEremonies. 4 e Ort 
In this ſenſe ki ! inclined to think (ut de ay be) chat ic Ws | 
admitted by, at leaſt, ſome few people in the Eaſt; beſides the Jews, 
though neither by the Greets, nor Romans. From his diffident manner 
of ſpeaking, however, we may collect, I think, that he was not quite 
ſatisſied o that opinion, as having but little (Rue; of it; and,” * | 
there ſeems to be none at all. | 
III. As a period of ſeven days, in ok among the Mathema Re 
Aftrologers, and the like; but not by any public or civil inſtitution. 
And in this ſenſe the uſe of the word ;&Jopads, in the time of ' Fo/e- 
fhus, was not only well known among the people with whom he was 


_ acquainted, but, hans among others too, and that for my” e 


before. | 
The cuſtom, it may be, began by obſerving the courſe of the Moon, 
who finiſhes her periodical revolution in 28 days. But 4 x 5 = 28; and 
therefore the whole periodical time of the Moon, divided into four bowel f 
rts, gives ſeven days a-piece for each of thoſe parts. 

What time the days of the week began to be called by the names of 
the ſeven Planets, is another enquiry. 

St. Auguſtine, who died A. D. 430, ſays *, Feria guarta, qui Mercurii 
dies dicitur d Paganis, & 4 multi- Chriſtianis. In his time, therefore, 
the cuſtom of calling the days of the week, by theſe "appetlations; Was 
not univerſally admitted among the Chriſtians. | 

Dies Solis is mentioned i in a ERPs of Conſtantine the Great, and this 
prince died A. D. 337. 
Dion Caffius, the Hiſtorian, who flouriſhed bet A. D. 210, boys, 
TI Ss Sn es Tos 4g. pas vs srl, Tos TIAAN HTAZ ours, Tos HpeSpzs 
avaxtidal, xai Her ur AtyuTlior. rafsg. Ss u eri r 4 Spei mus, & 1 55 
C rob, ws NY au, apzausroy, Ou tyev apyaic: E νν,Z/ auto, wa ye 
ke s . The referring of days to the ſeven Stars, called 
Planets, was an invention of the Egyptians. It is now in uſe among / all 
mankind, but began, as I may ſay, not long ago. 'Trs certain, that, to the 
beſt of my knowledge, the ancient Greeks #new nothing at all fit. 

How long before his time the practice began among the Egyptians, he 
hath not told us; but that the ancient Greets, as he calls them, knew 
nothing of it, ſeems. to be true enough. Mr. Selden, indeed +, cites an 


® In his Comment on the Title of Pſalm xciii, + De Jure Nat. & Gent. lib. iii. cap. 19. 
| | old 
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old oracle of Apollo from Euſebius, where is made expreſs mention of 
Hege ü u, Sunday, and Mir fie, Monday. But there was ſcarce any 
thing which the ancients, both Heathens and Chriſtians, were more de- 
ceived in, than in the antiquity of theſe forged oracles. 

Mr. Selden, in the fame place, cites an ancient Greek MS. where it is 
fad; O. Tepi Zappoa q pm N Yraomw Rana, xai AryuThot &T aptyus H 
TIXarntor, i EcSouad Tas nuipes avihecovo The Chaldeans, that follow 
Zoroaſter and Hyſtaſpes and the Egyptians; gave the names of the Planets 
to the days of the week... ©; 

- This quotation Mr. Selden had from And. Rivetus *; but what autho- 


rity the Greek author is of; from whom it is taken, is uncertain. So 


likewiſe is the age of Zoroafter, and every thing that is ſaid of him. 
How GChaldeans and Egyptians, very diſtant nations, come here to be 
| ere with Zorogſter and Hyſiaſpes, who are ſuppoſed to be Peri Fans, is 
ard to ſay, and ſeems to imply what little credit is to be given to * 
manuſcript from whence this quotation is taken. THE 


In M/chylus's Thebaid there is this paſſage. 


Keanos 2 exe ra r er LC TUNGHAT! 
Tas e 0s 0 0 ces ondland fn d 
Ay 22 Are HUAgT =>========= 


Bene habent plurimæ in ſex portis quidem, 
Septimam vero reverenaus ſeptimæ a prefettus, 
Rex Apollo occupatit.--------- 


The word diei is added by the T e by way of explication; 405 
from thence it would ſeem as if the days compoſing each month were 
divided into ſetenaries in the time of Æſebylus, who was born about the 
year before Chriſt 512, according to Petavius. 
But the Scholiaſt there ſays he was called EC νονπνH74 las, becauſe 2 ed ur 
Suche T3 ums YA, he was born on the ſeventh day of the month. And 
Plutarch ſays T, Apollo was born on the ſeventh day of the month Pufiur. 


Hut whether this is to be looked upon as Mythology, or real Hiſtory, 


is uncertain, as well as, if it be Mythology, what is to be underſtood 
by it. 
It ſeems not improbable, that as by Apollo we are frequently to IT ag 
ſtand the Sun, ſo he is here ſtiled by the epithet ESSomwayelaes, as ruling 
or preſiding over the ſeven Planets. For A/chylus being contemporary 
with Plato and Eudzxus, who, it is ſaid, firſt brought the Greeks ac- 


Diſſert. de Orig. Sabbat. 8 + Ver. 805. : 1 Quæſt. Græc. p. 292. 
| * | quainted 
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quainted with the planetary motions, which they learned in Egypt, he 
might be willing to give a hint of his aſtronomical learning, Euripides 
did the ſame, as we learn from Dzogenes Laertius in his life of Anaxa- 
gras. And Euripides was born the year before Chriſt 4803 and 'there= 
fore was but about 30 years younger than Æſcbylus, who was a very old 
man when he died. WV 
FJuſtin Martyr, who flouriſhed about A. D. 155, mentions HA nuepay, 
Sunday, and calls the day on which Chriſt was crucified 71y , T1 Kp,., 
the day before Saturday; not chuſing perhaps, from ſome ſcruple or other, 
to call it , 7% Appo fr. For one part of the accuſation brought 
againſt the Chriſtians, by their enemies, was, kewd-and inceftuous practices 
in their aſſemblies, as appears from the ancient Apologiſts.. 
This, perhaps, is the earlieſt mention of the days of the week being 
Called by the names of the Planets that is any where to be met with. The 
method itſelf, it is likely, began in Egypt, as we learned from Dion Caffius 
above. For it doth not ſeem probable, that the Chriſtians ſhould give 
their days the names of heathenifh divinities. But when the Heathens 
had given theſe names already, and they began to be in vulgar uſe, 
they might think it a needleſs ſcrupuloſity not to comply with the cuſtom.. 
Why theſe names in particular were given to. the days. of the week, 
and in this order, will appear, by conſidering the order of the Planets. 
in Ptolemy's, that is, the vulgar, 'Syſtem. _ Ss 
f Here, if we ſuppoſe the Earth to he placed 
in the middle of the Syſtem, at E, and the 
Planets diſpoſed in Prolemy's order, as here; 
then ſuppoſing Saturn to govern the firſt hour 
of Saturday, we ſhall find, by counting ac- 
| cording to the order of the Planets, that the 
24th hour will fall to the ſhare' cf Mears. 
The firſt hour of the next day, therefore, will 
belong to the Sun, who, therefore, will govern 
that hour, and give name to the day, which, 
| conſequently, will be called Sunday. 
| | Iñ.n the ſame manner, by counting on, we 
ſhall find the 24th hour of this day will belong to Mercury. The firſt hour 
of the next day will, conſequently, belong to the Moon, who will, there- 
fore, govern that hour, and from whom that day will be ſtiled MoNx DAV. 
So likewiſe the firſt hour of the next day will be found to be governed 
by Mars, from whom the day itſelf will be ſtiled DIES MaRT1s ; and 
ſo of the reſt. ts en, , 
St} x ; It 
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It was obſerved before, at the beginning of this period, that few im- 
3 in Geography, or Aſtronomy, were to be expected under it. 
How long Alexandria continued to be a place of learning, is not cer- 
tainly known; but in the year after Chriſt 365, Theon obſerved there 
an Eclipſe of the Sun. This, with another 3 of the ſame, ob- 
ſerved by Thius at Athens, in tlie year after Chriſt 500, are the chief, 
if not the only obſervations of r- 2 to be met with among the 
Greeks: What would be found; —_— ing the: ſeveral great libraries 
of Europe were carefully ſearched, is hard to ſay. The catalogues of 
the manuſcripts they contain, it is to be feared, are very imperfect ; that 
f of the Bodlean library in Oxford is certainly ſo. 
In the mean time, whatever elſe remains of this ſort, muſt be fought 


for, before the revival of Naben in Europe, in thge 
ASTRONOMY or THE ARABIANS. 


In the diviſion of the Roman empire, Egypt fell to the ſhare of the 
Eaſtern emperors ; and under them it continued till the fifth year of He- 
 raclins,' or A. D. G4. when it was taken from him dy Cojroes and his 
Perfians *. bay 
If it was aftewards eb by Werfen it did not continue long 
ſubject to the Greeks ; for under the caliphat of Omar, which began A. D. 
634, Amrou Ebno'l-Aas took Alexandria, and burned all the books that 
had been ſo many years collecting in that famous library. That their 
number muſt have been prodigious, is certain, if Abulſaragius fays true , 
that they ſerved for heating the public baths for Jix-months. 

This ſeems to have put an end to literature in Egypt; for the Arab 
princes, for many years, had neither taſte nor leiſure to cultivate the 
Sciences. At laſt, however, by the encouragement of Al Maimon, the 
feventh caliph of Babylon, about A. P. 813, the Arabians began to apply 
themſelves to the Sciences, Aſtronomy in particular. | 
nder this prince lived one Habaſb, who compeſed three ſorts of 
aſtronomical tables. The firſt was compoſed, accordin g to Abulfuragius 7, 
ad regulas Send Hend. This, as the name ſeems to import, might have 
been ſome Indian treatiſe; but theſe, probably, he found not to agree 
with the Heavens. He, therefore, compoſed another ſet of tables, 
called Al Momtachen, or the Approved, as agreeing better with the Hea- 
vens; but whether theſe were formed from any obſervations of his own, 


_ Abulfarag. Hiſt. Dynaft. p. 99. + Ibid. p. 114. t Ibid, p. 161. 
| < | | Or 
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or thoſe of his contemporaries, is uncertain. They might be POOR N 
more than à tranſlation of Polemy's, as his Syſtem, it is well known, 
was the only one followed by them. The. third ſort were called Al-Shahb, 
or the Royal; being compoſed, perhaps, for the prince's vs and fee to 
have been nothing more than a compendium of the other. 
As there was no Aſtronomy extant but Prolemy's, they go t his th h 
t.uaaris tranſlated into their language; and this they ſeem to 11 ſtrictly 
adhered to ever after, and made it their ſole Rudy, as it n in N 

nomy was to be expected beyond it. 
Hence it is that, beſides comments on this work of his, we find but 
little Pope their W rh til! 


4 1. BATEGNIUS, 


as he is commonly called, obſerved, at e in Meſopotamia, the 
vernal and autumnal Equinoxes, the year after Chriſt 882. . 

He is called by Dr. Halley *, vir admirandi acuminis, ac in adaini- 
Arandi obſervationibus exercitatiſſimus. He wrote a treatiſe, De Scientia 
| dee eme in Arabic, which was never publiſned. It was tranſlated into 

very barbarous Latin by Plato Tiburtinus, and publiſhed firſt at Norin- 
berg, A. D. 1537, and afterwards at Bononia, with notes by Regiomon- 
tanus, A. D. 1645. There are great differences between the two edi- 
tions, and great errors in both, which Dr. _— hath vermin mech in the 

nn 1 nee to. After him r | 


r N . 0 1 N I; 8 
obſerved, in company with others, 5 ebe at Grand Cairo 


in Egypt. 
1ſt, A Solar Eclipſe, A. D. 977. 
2d, A Solar Eclipſe, A. D. 978. 
3d, A Lunar Eclipſe, A. D. 979. 


That part of the authors manuſcript, which contains theſe obſervations, 
is now in the een 228 at 9 * 


* Philof, Tranſat, No. 264, 


AL SUPHI, 
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who died A p. 986, „ pb a hog jad bg a Stars ; bur as 
it is not ſaid that 6 obſerved; them with inſtruments himſelf, this cata- 
logue is, probably, nothing, more than Ptalemy's,. fitted to his own time, 
by an allowance for the Preceſion. of the Equinox. 

From this time till that of Hebo Brahe, the noble Daniſh Aftronomer, 
A. D. 1572. there were few, if 3 obſervations made, i. e. * an 
interval of near 600 years. 

If any were made, they muſt chiefly be ke for among the Arabians, 
as this was the dark age of learning in Europe. 

Under this head of the en mas we muſt not omit to take notice of 
one conſiderable improvement made in Arithmetic, and therefore an im- 
| provement not only in mercantile buſineſs, but likewiſe in all branches 
of mixed Mathematics, and particularly 1 in Aſtronomy. This was 8. 


the introduction of 
Tuns INDIAN PIGUR®BS. 


They a are © Gppobed to have been brought into Exrope by the Moors, or 

that branch of the Arabs that conquered Spain. 

What time the Arabs became firſt acquainted with them, i is uncertain. 
But Een Sina, commonly called Auicenna, who died A. D. 1036, ſays, 
that his father ſent him to an herb-merchant to learn them *. 

This is the earlieſt mention that we find of them among that people; ; 
and perhaps they had not been introduced among them much before 
this, at leaſt in the common tranſactions of buſineſs. From an Egyptian 
Calendar, however, in Montfaucon's Supplement to his Antiquities T, it 
ſcems as if they were known in Egypt long before this; for there are 
plainly to be ſeen on it the figures 443. 112. 431. The antiquity of this 
Calendar is uncertain, but it ſeems to have been made after Egypt was con- 
quered by the Romans. Theſe figures did not come into England, it ſeems, 
till about 100 years after Auiceuma; at leaſt, as far as appears, they were 
not vulgarly uſed earlier than this. The firſt inſtance that hath been diſ- 
covered of them here, is that mentioned by Dr. Wallis in his Algebra , 
where he ſpeaks of a chimney-picce that he ſaw at Helmaon in Northamp- 
tonſhire, on which were mixed the Roman and Arabic — M133, 

for the date 1133. 


* Abulfarag. Hitt Dyn. p. 32% vel il. 5. 26. 1 Caps 4: Some 
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Some perſons, indeed, have thought that they have diſcovered dates i in 


Arabic figures older than this at Hehndon, but, upon better examination, 
they have appeared to have been not ſo old. This, Mr. Ward, Profeſlor 
of © hetoric at Greſham College, ſays is the oldeſt that he ever ſaw .. 

As the Indian figures are of infinite ſerviee in all the branches of 
: ed Mathematics, and particularly in "Aſtronomy, ſo We may obſerve, 
in this place, that the next . NA _ amen Was 
i * bard introduction of BIS. e ths e GEES, HG: 1 0 956 


i ov: EX FELL 8 3 3 "© % * 1 8 n 7 ; : 
A 217 mp $; 15 5 — % £7 44 PF 1 + x E 94 ; 


DECIMAL ARITHMETAC.. 


= This, according to Dr. Wallis, in his Preface to his PAD! as hw a 
n was firſt done by Regzomontanus,' about the year 1450. 
t the greateſt % 72 Freon of * was made "Of the introdution of 


„„ e ee e 


For, by their means, numbers almoſt infinite, and fach'as are r : 
wiſe impracticable, are managed with eaſe and expedition. They are 

the incon teſtable invention of the Lord Meyers. a d een en * 5 
year 1614. 4% 

Having ae e the 8 meal their obſervations, we may r now 
proceed to add, that that light which we enjoy between day-break and 
the riſing of the Sun in the morning, mn hs pur between ee in the 
eren ind EIGHT; is called 8 e 


CRE PUSCULUMgos TwiLIGHT. ban 


| Band) the firſt perſon that wrote Ane thing upon this, as far as is 
a known at leaſt, is 5 | 


7 75 HAZEN, 


an Arabic author, who lived blu A. D. I 8a | 

As the beginning of night, and day-break, are terms very indefinite, 
it may be obſerved, that this Crepuſculum is ſuppoſed to begin in the 
morning, when Stars of the fixth magnitude diſappear ; and to end in 
the evening, when Stars of the ſame magnitude begin to appear : and this 
-again 1s 1 to be when the Sun is depreſſed 18» in 1 2 51 


+ Philoſoph. Tranſact. No. 474. 
below 
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| below the Horizon. From which ſuppoſition we may proce to find 
—_ 7 ht of our Atmoſphermmſe .. 


rſt we muſt oe he pin ao 
"or F ot; 4 "abr 21 f nt | 
Sees 31 it uus & T2 b.. 55 * . . 


241 8 r 5 3 ' +3 7 2 


Ay ray of light falling agen any POTN: and reflected from it, makes 
with, thaparpandientar. che Angle: of Incidenes Mrs to the Ange: bn 
| 2 5 2. ng. . 211 | ; 
5 ſes let AB be a Fey; light Hilap © upon „ * 3 | 3 
the ſurface E F at B, where let the — , Üb!y. und ö 
e ee 3 | | | 
N de equal to the Ang e of . | 
p Seen SN e : 0 
This is a phepgnencn,” 94 proved by ex- 
periment 9. N 
e now bor e 


ali . 1 


Let the: Sun be depressed 180 below the Horizon, 4405 let a ray of 
light S B, coming from the Sun, (S) fall upon the top of the Atmoſphere 
at B, and be reffected to the eye of the obſerver at A, making, with the 

ndicular EB, the Angle of Incidence EBD equal to the Angle of 
Reflect ection EBA. But SBN being = 180 ABD will be 657 and the 
half of this, ABE 81* whence AEB 9* | 
Make the Radius AE ='r10000080; then 
HB, the exceſs of the Secant above the Ra- 
dius, will be = 124651. 

Make the ſemidiameter of the Earth AE, 
in round e = 998775 e 70 then 


te will 8 
| 10000000 : 1446 51: 4000: 497751 = HB, 


5 


2 


the height of the Atmoſphere. 
And 1 hence we gain the amin 


= ' See « Graveſande, and other writers on Natural erb. . 


* 


4 130 PROBLEM. 


»W. * - 


eee eee —— owes 
— 2 — 
, * 


below the orizon, 


58 8b given, it is required to find, by the CIOs. the beginni ing 2 and 
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8% £ EMH ee eee ol Sent . 
| ; F . ue 4 R 0 Dn L E. NI 415 "wy ROY 
3 N wafte? { 264 Slimaig foam U Friff ot” 
Su apa 4 twilight to begin or end wh the Sun is depreſſed 180 
the Latitude of- the place, 4nd the Sun's place, 


3 L - 
© * = 
4 . 


af 


te VIE > $7Q) * 4 Nen * 


Globe kor che Latitude, the Zenith; d, e Sur plive, 


bf 


| er Globe and the Quadrant of Altitude, until the 86s place = 


cuts 18 below the Horizon (if the Quadrant reaches fo far) then the 


hour-index will ſhew the beginning, or end of twilight.” |: | 
But by reaſon of the thickneſs of the wooden Horizon we Ebbe 


conveniently ſee, or compute, when the Sun's place 18 brought to the 


point aforeſaid; therefore, the Globe being reCtified, as above directed, 
turn the Globe, and alfo the Quadrant” of Altitude, ' weſtward, until 
that point of the Ecliptic which is oppoſite to the Sun's: place cuts 
the Quadrant in the 4 + degree above the Horizon: then the hour- 
index will ſhew the time when day breaks in the morning, or the 


a ue77 _ of twilight. 
you turn ae Globe, and the Quadrant of Attitude, until the 


regen. to the Sun's place cuts the Quadrant in the 18th degree 
— 


degins, if you reckon ſo many hours before ur 0 r * nenen 


or end. 


e Horizon in the eaſtern Hemiſphere. the e pc's will ſnewy 


when twilight ends in the evening. 
Or having found the time from midnight when the moming twilight 


time when the evening twilight ends. 


And now having found the time hou! toilight deigine in the morning, 
if you find the time of Sun-riſing, as before e. ns ſence, will 
be the duration of twilight. 

In Mr. Adams's new Globes this trouble and inconvenience is remedied 
by a wire Circle, which is fixed at 18 degrees below the Horizon. For 


when the Sun's place comes down, to un: Circle, twilight will begin 


2 * * - 


If, when the Globe is rectified for any Latitude. the Sun's e doth 
not come ſo low as 18 Lt below the Horizon, there will be. no 


night there. 
In about Letitaide- 499.08 ay of the Summer Solſtice, the Sun' 8 


place juſt comes down 189 ang F c + Horizon, and conſequently there 
twilight ceaſes to be. | 


In 
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In Latitudes nrarer and nearer the Pole, the twilights will be of 
| longer and. longer duration, till in Latitude 669 4 there will be no twi- 
1 che Sun, \wWhan-lowel, only touching the edge of the 

As che gun ſets more. obliquely jan Gina e than at 
others, and conſequently is longer in deſcending 18 degrees below the 


Horizon at one ſeaſon than another, it will folldw. that the eg, of 


the twilights will oy W eee 11 another.. 
NOTING. * alleine EM 


Sack: art when 4s: P. R 0 B oh * M. | 
218 viel iir 
The Latitude of the. lace: 8 given, to detetmine the time © vie 


the twilight chere will be the ſhorteſt poffible. 
Say, as; Radius to the Tangent of nine degrees, ſo is the Sine of the 


| place's Latitude to the Sine of * W 8 anon South when the twi- 


ight is the ſhorteſt poſſible. 
Or, becauſe Radius and che tangent of nine degrees are conflant 


quantities, it will be the ſame thing as adding the conſtant een 


9499725 * the logarithmic Sine of the place's Latitude. 
10 „ xX AM P I E. 


L e of the place be 510 28' Log. Sin. = 98933433 


Add the conſtant Logarithm | - — 24992125 


Sine of the Sun's declination South 7⁰ 7 15 = = 9.09305 58 


But the Sun hath this declination March the ſecond; therefore in Lati- 
tude 25 28" the twilight is ſhorteſt March the ſecond, and again October 
the eleventh. 

"The detnoattratian is this Propoſition belongs to the maxima and mi- 
nima of quantities s. 


* 


NICHOLAUS COPERNICUS 


flouriſhed about the year 1 530, and was the author of the Syſtem called 
by his name, and now deſervedly admitted as the only true one. 
ti 1s * framed out of ſeveral Oxfiemns, mentioned —_ | 


See L/Hoſpir. Iadkim. petit. Sect. iii. prop. 1 — 
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Wich Phihunt he placed the Sun in che center of the Syſteins e | 
the Sun hadi been placed before! by Plaro, Artis &rabetweeh Vir = 
and Mara he temoved' the Barth into its place, and aſſig tied it 4'Qivrnal 
motion about its own axis, as Hicetas the Syraciſan had done before: 
And whereas Philoluus had made the Sun the center of the Moos mo- 
tion, he agreed with the reſt of the Philotophers in eentinuing to make 
the Barth the center of her motion nn 0652 6:35}! 609; N nes 

The Syſtem, therefore, as fur as hitherto- diſcoveredl ig A Ufüdr :- 

Saturn Do regard is here had to the proportions of 

— the ſeveral orbits to each other, that being re- 

ſerved till we come to hew how the relative 

n of the Planets, and thence their true 
diſtanees. are diſcovered; 10: eee 

When ran ropoſed hes By feels ths 

World, it Was objected to him, that if the po- 

ſition of the Planets" was ſuch as he Auppoſed | 

them to be, then Venus muſt ſometimes appear 

»  hortied like the Moon, which, rage hn 

SOHC TLHIGSOTIT eee could not be 1 Sd . 11 430 2 1 

His 1 was, that, perbupe, would Aiſebver the" real 
was ſo, And this was verified afterwards, as we ſhall ſee, by Calle, the 
famous Iralian Philoſopher. | 

The Orbits of Saturn, Jupiter, and 1 including the Orbit of | 
the! Earth, they are called the ſhperior Plabets. A. Af 2 l.. 

The Orbits of Venus and Mercury, ME: included "by: che Orbir of 
the Earth, they are called the inferior Planets. 

This poſition of the heavenly bodies, Coral Go —_—_ all the 
B of their motions, and gives not only the order of their Or- 

its, but their magnitudes likewiſe. We ſhall now, likewiſe, de able to 
account for a phenomenon that greatly perplexed, the ancients, i. e. tlie 


Stations and Retrogradations of the Planets. 
Let ABCD be the Orbit of the Earth, GKHI 


the Orb of fixed Stars, Ma Planet, MBA a line 
drawn through the n. n che Orbit | 
of the Earth. | 
8 When the Earth is at B, let * nets be i at 
M., and at reſt, it will appear among the fixed 
Stars at G. While the Earth deſcribes the arch 
BC, let the Planet deſeribe the arch MN. When 


the Earth arrives at C, the Planet will be at Mw, 
an 


_ 
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and appear among the fixed Stats at . When'the Planet arrives at O, 
the Earth will overtake it; and, being u D, will ſee the Planet among 


the fixed Stars at I, having moved from G to I the ſame wy with the 


Earth. This motion is called rec. 

But while the Planet moves from O to p. "his Furth moving faſter, 
will arrive at E, and the line EP, paſſing through the centers of the 
Earth and Planet, will meet the Orb of fixed Stars in K; and the 
Planet will appear to have Sone backwards rom f to K. T his motion is 
called retrograde. 

While he Earth derive the arch: AB; coinciding with the Tangent, 


the Planet, moving the ſame way, but ſlower, would deſcribe a very 
ſmall arch in its Orbit; but, by teaſon of the immenſe diſtance of the 


fixed Stars, the line joining the centers of the Barth and Planet, during 
this time, would ſtill be ſeen as falling among the fixed Stars at O, and- 
ow Planet would ſeem to ſtand pas "It; is then ſaid to be Pationary. 


= 


LIGHT REFRACTED. 


T1 
Neb "Ft 


jk "wks Fo ſucceeding: paied) we ſhall, Have: ane to "_ no- 


tice of ſeveral phenomena, ariſing from the refraction of the rays of 


light, it will be proper to obſeve, in this place, that that if any body be 
* e as to a a . to the rays of light, it 1s called 


A * E 5 1 1 N. 


1 . 2 * 8 


Air, eee "alleles dlamonds, and even a baum. are all of e 
| Mediums. 


If any Medium affords an eaſy paſſage to 
the Te: of light, it is faid to be 


T A RARE MEDIUM. 


a 1 it doth not yield an eaſy lache to 
the on of light, it is then ſtild 


A DENSE MEDIUM. 


8 1 be a Rare Medium, and Y a Denſe one; and let them be ſe- 
parated by the plane ſurface GH. Let IK be a pgrpendicular to it, and 
CG it in 


With 


r 2 , 
2 1 898 — — 
> i 7 4 << *.. 


—— 
2 — 


= 5 — 2 #25 | 
, 4 = 4 
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- Wich the center C, and any diſtance, let t be a Ci 

Then * AT be a ray of light falling upon the plane ſurface at C. Ti 
rays if nothing-preventedit, would. go! ſtrait. forward to I. But 
the a Y is : ſuppoſed to be 2 than Z, it will be bent SPAN. We 
towards the perpendicular IK, and deſctibe the line CB... ERR TEL 


* 4 * 7 


 2/Ths Ray AC is called che new *. ond. he 775 A is called & ch 3 


I "Tho Angle Aci cenie che angle of Incidei 
is called the Angie of” Refractian. | 
I from the point A, upon the ri wp} eee 1 


pendicular AD, chat line AD. is called the Sine of the Angle of. 1.99 
In the ſame. manner, if from the point B, upon the right line IK, 
5 there be let fall the perpendicular RE. "har line. Wh will by She. of 


the Angle US Refractian. ten ä 


This property of the rays of light, that they a are. bent "by falling » upon 


Water, a medium of greater denſity than Air, was a phenomenon k own 
to the ancients. For one of Ariſtotle s Problems is concer ning the ap- 


parent curvity of an Oar in the Vater. And Archimedes | is faid to way 


wrote A treatiſe concerning a Ring ſeen under Water. 

But the firſt perſon, at leaſt that is known, who wrote exprely. con- 
cerning . Jaws of Refraction, ne A Hazen, an Arabic author, men- 
tioned above. 


—— — 


He makes the — vn of Refractions to be the PRs 338 | 


And in this he was followed by Vitellio, who lived and wrote about A. D. 
1270. Though this 1 doth well enough in ſmall Angles, where 


the Sines and the s differ inſenſibhy, yet in Rays that have Protiy 
great inclination, it will not hold good. 
It is now known that the meaſure of Refr attions i is the Sines of the 


Angles, and this meaſure is conſlant; that is, whatever the Sine of the 
Angle of Incidence is, it will be to the Sine of the Angle of Refraction, 
when the Mediums continue the ſame, in a conſtant proportion 

Let the Medium Z above, for example, be Air, and the Medium Y 
be Water, then the Sine of the Angle of Incidence will be to the Sine 
of the Angle of Refraction as four to three. 

If Z be Air, and Y be Glaſs, then, in naw. 1 he Bae of 
the Angle of Incidence is to the Sine of the Angle of Refraction as 
three to tw Co. 


Examples of Rays Rar g out of Air into o Water, and their Reſractions, | 
ng 


we have in Rays co from the Sun, Moon, and fixed Stars, and 


5 through the Atmoſphere to our eyes. 
- Such 
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Such Rays as ; paſſing out of a rarer Medium into a denſer, from 
what. hath Pen d appear to be bent foward; the perpendicular. 
Therefore the contrary muſt be true, 7. e. if Rays paſs out of a nr 
Medium into a rarer, maſt be bent from the eur. The 
uſe to be made of this obſervation will appear very ſoon. 

Examples of Rays paſſing oat of Air into Ge and again out of Glaſs 
into Air, and their RefraSions, we have in W objects as are viewed 
through any ſorts of Glaſſes, whether CONVEX, or cancave, 
or any how compounded of theſe. Of this 1 Tot” are all objects view'd 
through Microſcopes, or Teleſcopes. The firſt ſort we are not at all con- 
_ cerned with, as not falling under the preſent deſign. But the laſt we 

ſhall have occaſion to ſpea 2 little farther wo when we come to Ga : 
Lee, and his diſcoveries. 

And this brings us to the et important period of ede, chat is, 
the revival of learning in Europe. For fince that time more hath been 
done towards bringing that of AMfronomy, in an to perfection, 
than i in 42 che former e put together. 
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s the ap pearance of a new Star gave occaſion to Hipparchus 
to compoſe a catalogue of them, ſo it was the appearance 
of a new Star in Caſſiopea, A. D. 1572, that made this 
Daniſh nobleman apply himſelf, with great diligence, to 
the obſerving the Heavens. He compoſed a 15:09 nog 
| 7 fixed Stars, all obſerved by himſelf. | 

His obſervatory was built in the iſland Yen, in Longitude 5o' to the 
Eaſt of London in time, and in Latitude 55 54 30“ North, and was 
called Uraniburgh. 

The firſt writer on Refratins, we have ſeen,” was A Rades but the 
firſt perſon that compoſed a table of Ręfractions, was Tycho Brabe, who, 
likewiſe, firſt ſhewed the uſe to be make of them in Aſtronomy. What 
that uſe is, will be ſeen preſently. 

In the mean while it may not be improper to obſerve, that Hebe 8 
able of Refractions muſt not be looked upon as univerſal, or as equally 
ſerving ſor all Latitudes. For Refractions are not the ſame in all Lati- 

tudes ;---nor at all ſeaſons of the year are they the /ame in the /ame Lati- 
tude ;---nor the ſame in the ſame Letitude, at the /ame /eaſon of the year, 


every hour of the day. 


- Bodies, 


8 
F : 
{<0} 15 


i roh BRAH 
WF as the Sun, Moon, abs? ta 


8, fuffer tlie greateſt' Refractions 


__ — one - third part leſs ow at Bari Sls > 
q 0 gg yp. it 7 5 Ge: very 

—_ for Uraniburgh, yet ma 
of London. It will he beſt, e ee l l (of ithat compoſed 


theſe” tables it appears, that the quantity 

Sunz-Moony and Stars, is different at different Altitudes, and that at 

. 60% (actording to Sir aac Newton) it amounts to no more than 31"; 

Dr. Bradley makes it 33", The difference is not worth regarding. 
What uſe is to be made of ſych t tables of Reftactions, W al Kan 

de Gllearing, Ma >. 20 £5 =. e 

But firſtiit will be neceſſary to premiſe. the following r 
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By Refraction "the 3 «a keig nt of the Sun, Moog, 0 © Sean, above 


the Horizon, is increaſed. _ 7 30 Bt, 
Let E be the center of the Rirth,/D any e 

place on the ſurface of it, Z the Zenith of *** 

it, CGKH a great Circle in the Atmoſſ Pot "A 
where its refractiue fo uin Cc : 


Radius of 8 K. 

Let A be any Star. and AC a rap 1 
proceeding, ow it, and 97 upon the 
Atmoſphere at C. If the Atmoſphere had 
no reſrattive power, that Ray, after entering 
the Atmoſphere, would. proceed. ſtrait . 


ward, in infinitum, in the right line CB. 
But becauſe that Ray proceeds out. of a a 7 wrer Medium into a aher, it 


is refracted, or bent towards the per Repeat, ar, or. the Radius CE, in the 
direction 1 8 and enters the eye of the ſp ectator at Th. 


E 


But the line CD produced backwards, RO with'the fixed Stars i inF; 
therefore” the ap Aer pl place of the Star A, to a ſpectator at D. is ow 2 5 
but the Sint”! is nearer b the Vertex, or Tach 5 N 

| Ae bye Refraftion, © l Ne e We 95 155 © uf 5 
| Horizon is s increaſed, , - | Hoon £ n bo oh W. D. 


* See Smith's Optics, Kemark 370. = See rare Aftron. 5. 182. and the cbt a de“ 
_ Celeſt. pour VAnn. 1765. | 
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depth of winter, and will hold good of PRO: that 
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We nom come to the. uſe; of à table of..Refraftions./ -:'; +» gia 
% ather:Goubil, a Hat, at Palo Contore in che Ea. Lali th 
” Indies, or the "Orleans; „ n ng 
* e year” 1722, Februa funde the dare 4 ee 

. Height of che San's upper und ee eee ITT 
nt midiameter of the Sun ſubtract ell N54 59 flier © e 19.20 

Appareſt Beiget of the Sus Center e 
- Re fra®tion"ſublragt kk Wage L ide cum 


t ib 3% ee 1 1630 bei | 


egen 2 2 


oF 1 > 91 1 


Correct height of the 85 enten 
The complenient of this to Sis the un's.; Zenit! * 
diſtance, is meld 9 Nn 50 — 295 4 45 
The Sue's Gechhan OO at time Auberat © 1 34" 


' Diſtance of the Equator from the Zenith 7 © 7 © ,- 8˙ 35 14” 


But this is equal to the Funn the ace, . , therefore, we: 
have now Ro to be = 8 3 ki ph 


This doctrine of Refradtons,, As 1 We Was e 
the ancients. And it is owing to Refraction, which i 1s ; greateſt, AS, W a 
ſaid, at the Horizon, that the Sun and Moon, at r rifong, or © ſetting, | me- 
times e of an oval or elliptical figure. 

För the Sun's ko diameter, A v4 
being not. at all affected by e e 
the vertical Diameter CD is contra: ed 57 * 
AB will a por longer than CD; that is, t TOY 
n Mure, or de of the Sun, will, APPS. to be 
_ elliprical, ot ul. 

Diodorut Siculus, relates as x great . 
that, in a country he is ſp king of, the Sun 
doth not appear. round, 4 vt rer ru ro- 


ya 1 pucepes W 1 h aTo Tis e. N but hike 


a pillar, ng his upper Nene « a little flatted * 

Thie Key 5a e ſeeras to be miſplaced i Neat 'Itis plain borrowed 
93 A 23 whom he quotes here, and who 12 al of 
ſome bigh! northern Laritude, where the day, yen. 8 1 to 8 in 
ſet, was but three hours long. This, we may ſup LY was in the 

! in about 55 


hy Latitude. 
5 "Page 182 MEA Us 29 9512 . 
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"The reſt of the account hath the air of fable, ariſing from the ſtrange 
ſtories . 10 e ae It Soy The Chele i 
| bange is curious, an mar he grey cleired up, 15 this a proper place. 
9: Pleny-obferves , Ig that the Moon! ad. been ecli fed once in the, Welt 
above the Horizon, at the ſame” fink that the Sun appeared above the 
Horizon in the Eaſt. es fate pe :NOMEnon: had been related before by 


oh F, from proba ty Pliny bor [Fi Bug: rays 
For e 1, 1 Jong Hole 1 | {Is 3 
Bi + is ecli ed by fall fallir 1 oj re of, the 
Earth' pg Aich 805 reg and therefore. 1 5 the Sun, at that time, 
mut be in the 558 55 of the Heavens, they concluded, that if the 
Moon (M) was above Horizon, the bows 12 maſt be below it and 
therefore that both could n ib 
"= if abc i is ag up — 
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it at 53 fs Rave, are, refradted_ | in, et a manner as to enter 
the 2 85 of 11 25 D, it is plain, from what hath been ſaid 
9 e "the Sun, will appear at c. e Meant _ above 
orizon. try, 85 18 ih "7p; cet * 4 F234 4 1: 
"Such fights 2 25. theſe are not very common ; but Meſtlinus in \ Kepler 2 
mentions one 12 — of the like which. tell under his own obſervation 
| * Hi 1.599 - F 
re is a remarkable ;nflancs of RefriRion rientioned by ſome Dutch 
ho wintered at Spitzberg in Nova Zembla, in Latitude 762? 
For Nepopber . 1596, they loſt ſight of the Sun ; ; and whereas 
hep ought not to have ſeen him again in that Latitude till the next year 
January 30, 1597, they unexpected 3 faw him January 24, or fix 1 4 
ſooner than they would þ CE done had there been no Refraction . 


This will. be belt OO by. the following H= 151 0 
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the Horizon, abe 

"or s; the day of weed pf ite" to Which on 
blzon will be f "Febriiary the Athi. | 

| —— chit Latitude, hot the firſt trite 0 
Refractions in the ſame place are not always of equal quan 
this is the reaſon \wiky" hills and towers, fit t _— vn tl L re, 2 ime: 
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7 00:34. 83 1 © eontinued to F, will ill fall ove 
Ty OO VE * * 225 'obferver's eye at E. Let 
: . e line CD: bent 
l 24 1 0 down, by s 
line DE ; it t will 7 now 0 5 bans — VET and continued backwards to G, 
the top of the tower A will be viſible at G to an eye placed at KE. 
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As we: hate ſten the natute of Refractions in ge eneral, and in What 
arent des of the Sum, Moon, 244 Stars, are affected. 


by a will not be improper oper, im this p wach to add che following!” 
: bas e Sie. 0 W Lon! 99 A Ae 5b. 
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1e Horizon of a any laces e Har 3 


. the Meridian, 2 the; Zen „F the Pole; the: , 
arch PR will he. the height o en. 2 
e and EE its aner 
Let RAQ be: 4 e Equator, S$. al th eg = 
Refrajon. is to. Wa ee e de ite ap- 
Sr placein rpendiculas; then will SZR. 
whoſe, meaſure is : | of the 


of iS; 188 


„be the Azimuth 
Stars which. e eee 8 to. be known; likewiſe A will be the: action 
In 5 bene Te. a 


; Jie? JV 


fore, 82 P. there "will be- given, the two 


5 role. 3 1 


24 


e of the Star from the Zenith; from which ſubtracting Z C, 


its apparent diſtance, we ſhall have. the diffatence C8, the Refraction of 


the Star. „ W. W. FE. 
We now: come : to the * learned and * 


1m d xy id Vibe ank 


1 14 5 2 2 K E. Ht 
ii 9 1 8 


before whoſe pe the Wo 820 believed the Orbits of the en 
| D. 1609, he pu bliſhed his Commentary: 


e- # 


eſeribed an E/p/is about the Sun, placed 
Uected the ſame to be the caſe of all 


This B potenz of K was oppoſed, and. rejected by 0 0 the 
Abrbsemels af His , 1 it is no almoſt univerſally. 1 
to be the only true one. and by which alone the places, of. the Se 2+ mar 


bodies Hy N agreeing! waa obſeruations.. = 


mW. bet known, and conſequen i 8 P * 


2 b ang the 7755 e from whence we ſhall find ZS, the 
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" ard diere, likewiſe, his gen gr esel nere ia the 
revolutions of i the heavenly bodies, that the ſquares of their". cal 
times are dh ber of, their meat diſtances." i 29.3901 * US 55 yd 
Let ABCD, EFGH, be two EH, and 8 . 
| their Fociin which ſuppoſe the Sun to be placed; 
| T0 BY ns Bea will be mean . of 925 lanets 


e Ke a ah 5 98 f =P 


; Nr theref 

GC. holes, it will be, 
ee ee 

: J That is, che ſui 


He dcinonfirte, . e that eogh 4 i | 
/ Planet at A, noves. flow oh Gee . 


8 3875 E2% 


2 ain lefs' arch thai ; move 
4 ret that the elli cl areas. 3B, 8 
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„ iis od I LY Sy af timier,” blair 4. 4 
ol % fact Ha: Tt 3 50 An this 'elh joy 1 555 th a t D is . 
— cCaulled the Center of e Elk | 


| | . and SD the | 
diſtance of de cn Ron that Cntr: „is called the © Saf Lg 
e E N. A b . 1 


82 31 bas bangs. Rot e 75 $4907 en 30 
The Eccentricities of 1 e planetary Orbits are different. h 

. If the mean diſtahce * the ies from the Sun SE, or PD, be 
made 1000, Oe hot 


The — 


Jin: 3 ect 


* 


Wed bt 9 Pe 50 be 210 


oh 2008 . ; 


: 4 2.7% X% | 
$53 GACSSAZ A . 
| E 19 3 14 4 1 21 : ; * 4. 4 
75 N a7} e ada * | J 
alc ads 51 "Mars wil be 7 Vie 141 Far 
i 11 * She 3 20 de nN „ . 
ee ee 23 98 05 t will be „ 
Saturn will be , r SOT BY 


The Eccentricity of the Mod's Orbit; is e 1 but ar- | 
poſing her'mean diſtance from the Earth divided into 1000000 Nan. 0 57 
Her greateſt Eccentricity is now made about 66782 
Her mean Eccentricity 2; = = > 59727 of fuch | 
; Her * e about - - 43319 
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From this diſc of K. er, that the gho 72 of the periodical times 
of the Planets ar Er the Fra of their mem diftances, we arrive at a de- 
mon rative proof that the Ptolemaic Syitem mult be falſe. 

©? Fer let E be the Earth, M the Moon, 8 the 

Sun, and let both be ſuppoſed to perform their 3 
revolutions round J Earth. e eee e 
erforms ber period 54 


4 days, in 
e num iſtance of of our 50 ſe- 
15 diamet and the Sun finithes 
his a ny courſe 55 heh in 365 5. 1 1 
neglecting the odd hours an ee i t will 
9257 Kepler's file, ls Med; * 


ee ; 193285 5 (oe 0 * 121600 (=D): ee, 


ede "prove {Fo mene b hit the Sun is above 
thirty times farther: Me che Earth than 340 ſemidiameters of the 
Earth ; for it cannot well be ſuppoſed fo little as 10, O00 ſemidiameters. 
But, accordi to this diſtance, the pc riodical courſe of the Sun about. 
the Earth could not be finiſhed in leſs than 54,700 years. 

The Earth, therefore, is not the center of the Sun' s motion, and con- 
ſe uenthy that Syſtem muff be falſe which ſuppoſes it to be ſo. 

eing advanced thus far in the true Syſtem of the World; it becomes 
ary to obferve, that time 8 of two forts; real and apparent. 
Real time is that even flux of duration, which is always going on, witli 
a far uniform Tenor, and GA not Wm the motion of any body 
whatever. r 
rent time is Aurathön, as hs Is: ach gender by the motion of ſome 
4 or other, and particularly by the revolution of the Sun; that is, it 
is that fpace of time which is comprehended between the Sun's leaving. 
the Meridian of a place, and his return to that Meridian again. 
Baut as the motion of the gun is not equable, and therefore doth not 
ſhew the true, but the apparent time only, and as in all aſtronomical 
computations it is requiſite to have the true time, the firſt ſtep to be 
taken is to reduee the apparent time to the true or real, or, as it is com- 
monly called, the mean time. And. this gives what is uſually called 
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Therefore, if the rea! Sun and th Oy are Iuppoſed to ſet out 
together from he vernal Equinox hen the l Sur 75 2 „the 


Ty, Sand F Rick black patches; they the. ach v n = aber 
VVV 4 70. 
But if from 7 the Je of the Equator, re $, ps 172 

* the. e þ Kate 


real Sun in the Eclip ere is drawn the gr 
— in R. ma the arch YR TW: b 
real Sun ' 7 R 
But the arch VR being 1% * 1 arch VE, dhe Ti ighe a IM | 
the rea] Sun will be leſs than the K Ronen of the 3 a e 

But ſuch heavenly bodies as my the left, 77 i WE come, to che 
Meridian ſooner than thoſe who right aſcenſion. is greater; an \there- 
fore, in this caſe, the 25 Sun will rap to t Mendian | e nr 


fictitious Sun. TP of 
TN time, as depoted by the motion. of the 
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In this caſe, therefore, the apparent time precedes. the mean. And 
if the arch VR be ſubtracted out of the arch VF, the difference RF, 


turned into time by the table already given *, will be, as far as depends 


on the Gas the Ecliptic, aid 7 in the firſt quadrant of it, 
u FIRST EQUATION or TIME. 


* 


ay * ſame manner may the equation of time be found in any other | 


e of the Ecliptic. . 


The ſecond cauſe of the Sp of time, was obſerved to be ihe 
e 


Sun's unequal motion in the Ecliptic. But this cannot be ſo well ex- 


plained on the Globes,' Nane are e only to repreſent ſuch motions 


r 01 
However, as, before; we condidlereid the firſt cauſe, i. e. the obliquity of 
the Ecliptic, and the phenomenon of the Sun's motion in that, inde- 


pendent of the ſecond cauſe, his inequality of motion in it, ſo here we 


may conſider the ſecond cauſe independent of the former. 

Let E be the Earth, and the Ellipſis | 
ABPD the line of the Sun's apparent an- gs in = 
nual motion round it. Let A be the Suns 
Apogee, and P his Perigee. | 1 
Wich the diſtance EB, the Sun's mean |. 

diflance from the Earth, let there be de- 

ſcribed the Circle CBGD, and let both be 
ſuppoſed to lie in the plane of the > wt 8 

While the real Sun deſcribes the Ellipſis 
ABPD, let a f#itious Sun, with an equable 
motion, deſcribe the Circle CBGD. Let a" real Sun ſet out from 
A, and the fietitious Sun from C, at the ſame time. 

The motion of the fi#itious Sun C, being ſwifter than that of the real 


Sun A, while the rea/ Sun A deſcribes the elliptical arch AF, the fictitious 


Sun will deſcribe the circular arch CH. 


The time denoted by the motion of the real Sun, is, as before, 
that called | 
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| Durin all the time, there ben thag the reed 2415 fi the WR 
A to ping P, an Ahe 7 7 Sun from C 58. _ during the. 
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In. this, caſe, therefore, thei fHitious en e dv: 7 
the Equator than the real Sun, or mora to the eaſtward z. ther- 
ing black patches in thoſe places, | and: turning the Globe w 
rigbi Segen of the real Sun will be ſeen to be "be les than the raght! | 
of the. Hckitious Sun, and conſequently. will come: up te. dhe Meridian de- 
fore it; ml in this-caſe, the apparent time will precede the mau. The 
difference, likewiſe, between. the night gſernſias of the real Sun anc; the. 
#&itious Sun, turned. into time, as: before, will be, Sean depends 0 
the aer of the Sun's motion in the Ehptien „„ 


Tue SECOND EQUATION « oF TIME... 


At * Pelires P the\rea/ and fictitious Suns come in i conjundion, ago. 
But then the motion of the rea Sun being quickes than that 
fi#itious Sun, from thence to the Apogee A, the real Sun F will be be- 
fore the fi#itrous Sun H. and the mean time will precede the apparent. 
Pendulum+clocks may be made to 1 5 pace with the Sun's mean mo- 
tion. And in what manner this nay, | be done, War, be ſeen. i in the Con 
noi. des Temps for the Bae, TL. io cr : 
Contemporary with Kepler, Naſt kae of, or e A. D. 2480 
flouriſhed the erh celebrated 1 555 : | mY 


. L * . o. 


who was the firſt that applied *Tceſeope to the Heavens, wit he diſ- 
covered the ſpots in the Sun, the four Satellites of Jupiter (called. by 
him the Medicean Stars, in honour of the dukes of T: ge) and Saturn 
to be of a very ſtrange and uncouth figure T. 


* Page 165. " See Mr Haygens's _— Saturn. aſert. | This 
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This laſt aroſe from the imperfection of Toomey at that time, and 
the vaſt diſtance of Sdrurn from the Sun, or Eurtb. 
The Syſtem of the Planets now became enkirged © in this manner. 
© Galileo obſerved unevenneſſes inn 
the Moon, like hills and vallies; and 
that the Mili Way, and Nebule, ob- 
ſerved in ſome parts of the Heaven, 
as in the head of Orian, in Cancer, / 
Sc. are nothing more chan 4 c- 
geriet of Stars, too ſmall to be ſeen | 
by the naked eye. * 
” That che Man it inhabited, and 
hath 3 in it hills and ee is ſaid to 
gion) about: the year before: Chriſt | 
450, as we ſaw before. 5 
But this could only be matter of 
oonjecture, before the invention of Teleſcopes, or, ed Was allerted 
by him, as ay ang of his other opinion, that the Sun and Moon 
were material; an opinion that had like to have coſt him his life. | | 
That the Milky Way was nothing but a congeries of ſmall Stars, ſeems 
likewiſe to have been Taſpeded by ſome of the ancients, as PALE 57 87 
Manihius *, who, after giving the fabulous eee adds, | 


is denſa Stellarum turba corona 
& crafſo lumine candet, 
" Ke Julgare nitet collata clariar Orbis? © 


Galileo obſerved, by means. of his Teleſcope, that Venus did appear 
ſometimes horned like the Mobn; and thereby verified the conjecture 
of Ons, and ſo far proved. that his was the true Syſtem of 


He was the firſt bade chat thought of Eadie the 5 e of places 
by means of the Eclipſes of Jupiters Satellites, of which we ſhall ſee 
more hereafter. In the mean time, it may not be amiſs to add, here a 

word or two concerning the nature * | 


; . Lib. i. ver. 753. 


he's: TELESCOPES. 


| 
|, 


reading, writing, or engraving, Fe. is far from certain. In Spen & is a 
diſſertation of the learned Redi, in which he ſays, he can — 


dered the theory. And thou 
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in 


That the ancients were at all acquainted: with the usr 2 


affirm, that the art of making Spectacles is new, and: was' diſcovered: 
Florence, between the years 1280 and\'1310. i * For this year (he ſuys) 
* died Alexander Spina, who made Spectacles; having heard that ſome 
one elſe had made them: juſt as, after ward Galle having heard 
« that a certain Fleming had invented what are now called Teleſcopes, did 
* himſelf attempt to make one, And-Sfurebodet; n nee en chat 
« which the other had made.” ON RISE RT dne bus eilt CELTS 
The Abbe Renaudot, in a Jiflrtations) printed in the Hibory of the 
Academy of Inſcriptions and Belles Lettres , quotes father Mibi/lon' as 


Fry that he had ſeen, in a German monaſtery,-a- ſcholaſtic Hiſtory Is 


of Peter Comefter, who died in the beginning: of the 1 2th century; that 


here, to repreſent ¶ronomy, was drawn Ptolemy lookingy/at. oak Stars 


through a Teleſcope: ſuch. as ours. But this, as he obſerves, is the more 

ſurpriſing, as the uſe of ee Was not diſcovered: os about 10 

years afterwards. | vo IE N oll: zac 
Whatever chere may bei in thing the firſt gulf that nine Telefeops 


is now generally thought to be _ Baprifta. Porta, a Neapo- 


" Glaſſes, in Aſetning re= 
mote objects, was diſcovered” 5 him only by chance, he never conſi- 

others, after Porta's example, made 
ſmall Teleſcopes, yet the firſt 7 8 that made one folerabiy good, and 
applied it to obſetving the e was the Nee we * el 


ktan, about A. D. 1594. | x 
But as the effects of ſuch'a combinations 


1 (peaking d of, Gallo. 
His leſcope confilted of a convex  Obje&*plafs, al a concave. Ey = 


glaſs. Teleſcopes. of this kind repreſent far diſtant .- objects find 


and eres. 

In this fort of Teleſcope the diameter of any object to the naked eye 
is to the diameter of the fame object viewed through the inſtrument : 
as the focal diſtance of the Concave Gtaſs : to the focal diſtance of the 


| Convex Glaſs. And this is called the magnifying Power. 


» Recher, Curieuſ. Fane p. 213. + Vol. iv. printed at the Hague. 


7 { | | | 


by 

% 

* 

4 

wa +4 
27 
— 


8 : 
— C . * nw 
* 4 - 5 258 
* - .* % * — 


i 


ro TYCHO BRAHE ro rn PRESENT TIME. 1817 
Taz COMMON ASTRONOMICAL TELESCOPE 


confiſts now of two Convex. Glaſſes. "Teleſcopes of this kind repreſent 
far diſtant objects aſtindt, but inverted. But the poſition of the object 
18 a circumſtance not at all regarded by Aſtronomers. 
In Teleſcopes of this ſort, the apparent diameter of any object to the 
naked eye: is to the diameter of the ſame object viewed through the in- 
ſtrument :: as the focal diſtance of the Eye-glaſs : to the focal diſtance 
of the Object-glals. And in this inſtrament this is called the magni- 
His , 
From hence it appears, chat the greater is the proportion Petseen me | 
focal diſtance of the Object-glafs, and the focal diſtance of the Eye-glafs, oY 
the greater will be the magnifying Power. 
But as the management of very long tubes is difficult ind cumberſome, 
Mr Cloſe tubes are not neceſſary for Viewing Right objects, Mr. "keygens 
contrived a ! cmd US — * 


@ * * # £ 


7 5 


1 f is deſcribed i in 5 14 W of his Works, IF in the Appendix 
to Stone's tranſlation of Bion's book of mathematical inſtruments. 
Between the years 1666 and 1671, Sir Jaac Newton contrived, _ 
brought to 5 . fort of Telelbope, called the | 


'CATADIOPTRICAL TELESCOPE. 


The nature of the inftromegt will be underſtood better by inſpection. 
than by any deſcription whatever. 
i In this inſtrument, the apparent dummeter of any object to the naked 
eye: is to the diameter of the ſame object viewed through the inſtru- 
ment : : the focal diſtance of the Eye-glaſs: is to the focal diſtance of 
2 Concave Speculum. And this is called, in this ſort of Teleſcope, the 
magnifymg Power. A 
'his kind of Teleſcope, though proper for viewing cœleſtial objects, 
eſpecially ſuch whoſe altitudes are very great, yet is not ſo well adapted. 
to the viewing terreſtrial objects. T herefore there is another ſort of Ca- 
tadiaptrical Teleſcope, called the . | 
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| proving all e hints, lid a at laſt — Laps pes. 2 to 
perfection, by the work of. his own "WP ; and afterwards taught Mr. 


Egzeerd Scarlet, and his fon, to do the ſame. This was in the 1 1726, 


and is the Reflecting Teleſcope now in uſe. 


Having ſaid thus much ee the inſtrument, and its inventor, 
the next thing to be taken notice of, is the application of it, and what 


farther diſcoveries have been made by it, beſides thoſe already mentioned. 


For by this means only we ſhall be enabled to judge of WO greet «| | 
portance it hath been in the im en of Aſtronomy. 
Amongſt other diſcoveries, then, made by means of the Teleſcope, are 


certain ſpots in the Sun, which are found to move from Weſt to Eaſt, 


and, by whoſe motion, the Sun is diſcovered to turn round his own axis 


in the ſpace of twenty-ſeven days, at, according to later obſervations, 1 in 


twenty-five days and fix hours. 
By means 5 theſe ſpots, likewiſe, his axis is fond to be inclined to 


the plane of the Ecliptie, or the Plane of the La * e 


an Angle of about 83 degrees. | | 
The moſt exact obſerver of theſe ſpots i in the gun was „ 


- 
4 


| CHRISTOPHER SCHEINER, 
who publicbed a rette concerning den A. D. 1626. | 
- + Theſe ſpots arc ſometimes found to increaſe to a very large fize, and to 
laſt for a conſiderable time. There ſeem to be / inſtances of two very 
remarkable ones in Abw/faragius . For he ſays, that © in the gth year 


of Futizian the ſecond (as he calls him) the Sun ſuffered a diminũtion 


« of his light, which laſted above a year and two months ; and that, 


< during that time, | very little of his light remained.” This prince be- 


gan to reign A. D. 527, therefore his gth year was A. D. 535. And 
again he ſays, that % in the 17th year of the emperor Herachus half 


ie body of the Sun was obſcured ; and that this continued from the 


* Hiſt. Dynaft. p. 94—99- 


< fot 


ö 
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ee fit Tiſrin till Haziran; that is, from October till June. This prince 
began to reign A. D. 610, therefore his 17th year was A. D. 626. 
As by the motion of the ſpots obſerved on the ſurface of the Sun, as 
was faid, he was diſcovered to turn round his own axis in about 25 days, 
ſo, by means of the Teleſcope, have ſpots been diſcovered on the ſurface 
of moſt of the Planets ; and by the motion of thoſe ſpots are determined 

the times of their revolutions about their own axes. 

Mercury keeps always ſo near the Sun, and ſhines-with fo bright a 
luitre in all his parts, that no ſpots have, as yet, been diſcovered on his 
ſurface. He is therefore only concluded to turn round his axis by parity 
of reaſon, and from the inconvenience which his inhabitants would 
otherwiſe undergo. For the light and heat which he receives from the 
Sun are ſeven times as great as ours, and the Sun appears to him almoſt 
feven times as large as he doth to uus. . | 


£ 


Saturn, on the other Hand, is ſo far removed from us, that, by reaſon 
of his diſtance, no ots have, as yet, been diſcerned on his ſurface. He 
is, however, by the like or greater parity of reaſon, concluded to turn 
round his axis, that all his parts may enjoy a proper degree of light and 
warmth from. the Sun. For the Sun appears about ninety. times leſs 
to him than he doth to us, and: the light and heat he receives from 
him is ſo much proportionably leſs than ours, | a | 
But Venus, by means of /þots obſerved in her, is found to turn round 
her axis in the ſpace of 23 hours, or, according to the later obſervations 
of ſeignior Biancbini at Rome, in 24 days eight hours. By the ſame ſpots 
he likewiſe: determines the inclination. of her axis to the axis of her 
Orbit to be 75 degrees, which is the cauſe of many ſingular phenomena. 
in this Planet. e | . | 
Mars, by the like /þots,. is found to turn round his axis in 24 hours: 
and 40 minutes. So that his day and night together are 40 minutes 
longer than ours. P. 54 
Fupiter, by the like method, is found to turn round his own axis in 
the compals of nine hours and 56 minutes. IN 
Beſides abundance of ſpots, he hath ſome bands, or girdles, which 
ſurround him. They are parallel to each other, but preſerve neither 
the ſame magnitude. nor. diſtance from each other; but ſometimes they 
increaſe, and. ſometimes diminiſh, their. breadth ; ſometimes they ap- 


proach each other, ſometimes they recede from one another, and undergo 


ſeveral changes. Vo . 
In the year 1665, M. Caſſini diſcovered a very large Spot in Jupiter's 
diſk,, which he obſerved continually for the ſpace of two ___ 
vaniſhed. - 
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vaniſhed in the year 1667, and was not ſeen again till the year 1679. It 
was ſeen continually Re Oe ſpace of three 3 6d diſ- 
appeared by degrees. Since that time it hath appeared and diſappeared 
more than once. In a word, from the ur 1665, when it firſt appeared, 
to the year 1708, it had appeared and diſappeared eight time. 
Contemporary with Scheiner and Galileo lived  _-. 


„„ Me os 


who, in the year 1603, publiſhed his Uranometria, containing delineations 
of the Aferyms; - diſtinguiſhing the magnitudes of the Stars compoſing 
each Conſtellation, and ng them with letters of the Greek or Roman 
_ alphabets. This method is of great uſe in aſtronomical obſervations. 
For by means of it the path of a Comet amongſt the fixed Stars may 
not only be traced out with great exactneſs, but likewiſe deſcribed 
to others. RE i 5 : 
By this means, likewiſe, may be ſeen, with great eaſe, whether any 
Stars that were in former catalogues have diſappeared, or if any new ones 
have appeared, pots. 
In the year 1639, November the 24th, at Hool, a little town about 
fifteen miles to the North of Liverpool, in Lancaſhire, | | 


a young clergyman there, ſaw, the firſt perſon of any that ever lived, Yznus 
in the Sun. This is a fight ſeldom to be ſeen. It was obſerved again 
une the 6th 1761, by great numbers of Aſtronomers, excited particu- 
larly by a diſſertation of Dr. Halley in the Philoſophical Tranjattions *, 
in which he propoſed finding, from that tranſit, the Suns Parallax, 
and thence the difance of the Earth from the Sun. oo el 
The reſult of thoſe obſervations may be ſeen in the Connoiſſance des 
Mouvemens Celgſtes for the years 1763 and "a5 And by comparing 
together a great number of - obſervations, Mr. Short, in a diſſertation 
on that ſubje& , ſtates the Sun's Parallax, on the day of the tranſit, 
at 8" 56. And as the reſults fo nearly coincide, it ſeems to him, he ſays, 
ce jmpoſhible that the mean of them all can err one-tenth of a ſecond, 
« and that, probably, the error doth not exceed the one-hundredth part 
«© of the whole quantity, as the great Dr. Halley had, many years fince, 
«© confidently preſaged. | 58 e 15 
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There all. be another tranſit of this ſame planet in the year I 769, 


June the 3d, at Ioh 10, according to Mr. De la Lande *, and conſe- 


quently inviſible at Paris or London; but by comparing together two ob- 


ſervations to be made, one at Mexico, and the other to the North of 


Peterſburgh, he ſays |, the Sun's Parallax may be determined with double 
the preciſion it was in the laſt, 43 198 7h 
+5 67% . 5 FD 21 J #3 p55 12 "4 $3 *%4 by | 
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publiſhed his Almageſfum Novum at Bononia in Italy A. D. 1651. 
He was aſſiſted by Grimaldi, another Jeſuit, whole obſervations he 


frequently mentions, and whoſe Selenography he hath inſerted into his 


 Almageft. But the moſt accurate Se/enography of all, is that publiſhed by 
Hevelius, A. D. 1647, at Dantzic. Fre, | AL, 85 
Kiccioli defends the Ptolemaric opinion of the Earth's being the center 
of the Syſtem, by arguments drawn from the authority of the Church, 
and from Scripture. F e s ä 
But the opinions of Fathers and Councils, in matters purely philo- 
ſophical, and where they were no competent judges, may now, in a Pro- 


teſtant country eſpecially, be ſafely given up to better information from 


reaſon and experiments. ; 
And with regard. to argument 


in the ſenſe contended for by the eſpouſers of the Prolemaic Syſtem. 

All that ſuch texts of Scripture can be brought to prove is, the gene- 
ral eaſe and ſatisfaction of mind that good men enjoy under the protection 
of Providenee ; or that the natural World is not left at random, but go- 
verned, under the ſupreme Ruler of it, by fixed and ſtated laws. The 
deſign of Scripture. was not to inſtruct men in Philoſophy, which they 
may acquire by a due uſe of their natural faculties. But though this may 


ſerve for a general anſwer to all arguments of this kind that can be 


brought in ſupport of that Syſtem, yet it will not be quite foreign to the 
purpoſe to take fome more particalar notice of one argument, which was 


urged by them, from the circumſtance of the Sun's Handing fill, men- 


tioned in the book of Foſbua f. 


This phenomenon, whatever it was, is attended with great difficulties, 
either upon the Prolemaic or- Copernican hypotheſis. 


Aſtronom. vol. ii, p. 779. + Ibid. p. 787. t Chap. x. ver. 13. 
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| s taken from Scripture, it may be ob- 
ſerved in general, that it no where ſpeaks of the Earth's immobility, 
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For e we ſuppaſe, with Ptolemy, that the Sun food , ons en 
the Copernicans, that the rotation of the Barth about her T's. axis was 
Aepped, it is plain, at that time, the Sun muſt have been vertical to eme 
place or other. But the conſequence of fo much additional heat to one 
place, and ſuch an increaſe of cold to the oppoſite place, muſt have 

cauſed very dangerous effects. 

If we embrace the Copernican hypotheſis, then the . of the 
ſtoppage of the Earth's diurnal motion . muſt have been beſides, that 
every thing would have been thrown 1 in the Ty angent line to the pines: 
where it then was. e 

It may be ſaid, indeed, that Providence could have Litarpoſed3: and* 
prevented. this. But this would be to multiply miracles, and ſeemingly 
without any ſufficient. reaſon, For the finiſhing a battle in one day, 
which, for ought appears, might as well have been finiſhed che next, 
will hardly appear to have been ſuch a ſufficient reaſon. | 

On account of theſe difficulties, ſome perſons have "Ia inclined to 
think the whole nothing more than a flight of Eaſtern Poetry. But in 
the 14th verſe of this chapter, and Habakkuk ili. 11. it ens to be re- 
ferred to as a real matter of fact. . 

And then, ſuppoſing it to be ſo, the telt manner.of accounting for | 


it, A n be this. 
| From the Hidtory, zt: Wem a8 if this. 
r battle was fought. about the Summer Sol- 
74 7 hs 3 ſtice. There dre let EQ be the Equator, ; 
end P thePole, EL the Ecliptic, 8 the Sun, 
A the Circle bounding light and darkneſs 
on the day of the So/#ice, when the whole 
Arctic Circle AC will be in the light. 
\  'Fet PEBL be a Meridian, or great 
Circle of the Earth, paſſing through 1, 
the Vertex of Serufeles, oi Tet IM be the Parallel deſcribed by Feru- 
alem, by the aturna! motion of the Earth about its own axis, proſected 
into a right line; the Arch E will be the meaſure of the Angle 
made by the Ecliptic with the Equator, and conſequently the Sun's 
greateſt declination on the day of the Summer Solftice, and EI the 
Zenith diſtance of the Sun the Bite day from the Vertex of Jeruſalem. 
If then we ſuppoſe, for that time, there was an alteration made in 
the inclination of the Earth's axis to the plane of the Ecliptic, and 
the Pole P was made to dip about 3529 towards the Sun, into the 


ſituation 1 we ſhall find that the parallel of Jeruſalem IM. now in. 
| will 
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will not come within, but juſt touch the Circle bounding light and dark- 
neſs, and, therefore, that the Sun would not ſet there that day at all. 
There is no reaſon to be aſſigned in nature why the axis of the Earth 


ſhould be. inclined to the plane of the Eeliptie in an Angle of 66 degrees 


and a half rather than any other quantity. There is no difficulty, there- 


| fore, in the ſuppoſition of a temporary change made in that Angle. 
We may now ſee this by ö | | 


Elevate the Pole 23 degrees and a half; then will the wooden Ho- 
rizon repreſent the Circte bounding light and darkneſs on the day of 
the Summer Solſtice. Bring up Jeruſalem to the braſs Meridian, and ſet 
the hour-index to twelve at noon. Turn the Globe about its axis, and 
bring Jeruſalem to the edge of the weſtern Horizon; then will it be 
_ Sun-riſe there, and the hour-index will point to ſeven hours and a quar- 
ter; that is, the Sun will riſe ſeven hours and a quarter from noon, or 


at three quarters paſt four. Raiſe the Pole 35 degrees, or till 58“ 30 on 


the braſs Meridian touch the wooden Horizon ; then will the parallel of 
Jeruſalem only touch the Circle bounding light and darkneſs, and conſe- 
quently. the Sun will then not ſet there... | 80 
And this, perhaps, by the way, is at the bottom of, and gave riſe to, 
the ſtory of Phatthon ; the Greets embelliſhing all the hiſtories that they 
learned from the Pbænicians, or other barbarous nations, as they 
called Y 8 ww 2 r 
W'é may come no to the uſe of 


A 8 E L ENO GR APH v. 


Having mentioned the Selenography of Grimaldi and Hevelius, it may 
ſeem as if Aſtronomers Had beſtowed a deal of uſeleſs pains in marking 
ſo accurately the ts on the Moon's ſurface with names. To obviate 
this objection, it may be remarked, that they are of great ſervice in ob- 
ſerving Eclipſes of the Moon, as well as her Occultations of the fixed Stars, 
1 N them to others. This will appear from an Example 
Ol , CAC | : 7 . | 
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| Obſerved at Poli m Cain by the Te iet Kiel rs an d Fürt 14 #:- 


RE Ar * * 


The Immerſion of Electra, near and oppoſite to Curdn 9122 22 
The Immerſion of Celæno, oppoſite to e ee eee 
the middle of the Sinus fridußß/ 3 fight] gh 253 5˙ 
The Immerſion of Maia at & enopbanee; ina Ar n 
with Ariſtarebus and Kepler - - >; W027" 
The Immerſion of Merope, in a richt need —— WM 
N the eaſtern margin of 22 =» : 1 56 50” 


A 


beide Ga eee tothe Norm ee 1 0 15“ 
: The Emerfion of Merope, ina "ppb line drown WM 
A bee Colin nd cee e e e. 
The Emerſon of A noe, in a right ag un from N 
Dycbo between Sebicbard and Phocylile . 105 32 1 
The Emerſion of Maia, oppoſite to the middle of tze 
eaſtern ſhoar of the Mare Criſium 10 45 OO 
The Emerſion of e, ml dubious, ld reaſon of. 5 EY 
Clouds — 11h 06' oO 
N o Obſervat. 1 as vol. 3. 7 38. + Ib. * el . 
13 15 i on 
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„and ſuch obſervations as have been laſt 


mentioned, we re naturally led to take ſome. notice of WER: ne 
ae OE: | 


1 * e e Afrona oY 8 
0 Tuz MIC n O ER 


e t 70 rae” is for meaſuring the diameters of che 
| Planets, add weh stbef mall Aiſtini 
degree o 


7 N 


Of theſe inſtrumenits there are "Rveral forts, which it is. not intended 5 


| here to deſcribe. | 


The firſt perſon. Wb is b to babe invented the Mic ierometer is a. 
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; 7 5 5 15 10 ha: REST) ms H4r Ae ttt 1A Tom nr T0944 wut. 
1 | 199 To . A KA. 2 VT 585 fo 2. * U. iT; * DE , (Wat | 


i we year 16663 400 es is a little creaſe, of” his upon it, pub- 


Iiſhed in a Nelke called Divers Ouvrages de ee & 1 8 


#95, Meſieurs de Academie Royale des Sciences. 4 65175 
1 0 Nei of - our OWN, .. a £ 1 3 


. o C o e E. 


EY 


wh Wat Aled i8' the Civil Wars 1. in thè battle near Tork, in the 
_ year” 1644, is ſaid to have had ſuch an inftrument. before him. And 


tkis is c by a letter wrote by Mr. Gaſcoigne himſelf, in the year 
2 15 Wes of which is in the Hibrary « of che earl of Macclesfield. . 


| de. 1 ng] * oN 8. 


| Fan 55 D. 16 555 en s out- 
ermoſt Satellite, and that he wäs en- 
compaſſeÞ With a Ring; at fonic di- 
ſtance from his body. So that the 
Syſtem was now as repreſented here. 
The Royal Society” of London was 


founded by hays Chantes II. A. 3 
166 9⁰⁹— l- eee e 
The Royal barer at Drag 

wich was built, and 
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figk noo gr x4 er t. A A Mt 8 E io goizzag n 


et 1065 10 et anne ST. El] 1, 2 * c SOD fro: 


began to obſerve ere A. B. 1656; 1. N. tix Fear after the Royaf Ob: 
ſervatoty at Paris was finiſhed. 4 2 
is friend and patron was Sir Voi dere, "made ſurveyor of the or- 
Rn 5 nnance and a great encourager of mathematical. learning. In aber phe 88 
1 Sham of Mathematics "defi ned for the Wi of the boys educate | 
* Chiiſt's” Hoſpital, Lenden, Mr. Flom /teed inſerted. his Hocirint gf. he 
„%% Sober, 3 whetain he ſhews' how, b pu mn grounded ot on the Copernican - 
- „ Rypotheſis, all the phenomena of the Heavens may be 8 and 


N 


q calkulred, a8 well « as by thoſe that are founded, on be 
hy othe 
ut the principal ng contained in it, is his method af conftr = 


- folar Eels and ET ns of the fixed Stars, by the Moon. By whi 
means, the .calculations of ſolar Eabptes for particular places are very 
much ſhortened, and the difference of Meridians, or the Longitude « of 5 
places determined from them. 
It was obſerved before, When ſpeaking of Hipparchus, Ko di ficult it 
is to find the diſtance of the Earth ran the Sun, Which, however, * 
the baſis of all that part of comparative Aſtronomy 
1 > As it was ſcarce hoped to be obtained, by any e obſervation, it 
—_— was attempted. by a kind of indirect method; and that was, by finding 
| | the Parallge of Mars, when neareſt: to us, or in an achronical ſituation, 
3 For if that could be obtained, his diſtance from the Earth { we be 
; obtained, and, ſo, would the diſtances, of all the reſt from the Sun, 24 
from one eee Of this more will be ſeen hereafter. 
When Caſing, therefore, entered upon the Obſervatory at 8 in 
the year 1671, he ſet himfelf, the next 7 to Enquire anew into the 
Parallax x Mart. 
In the year 1684 he e about Le 4 Satellites x Worte be- = 
ſides that 7 obſerved by Mr. Huygens. So. that now we have che 
Syſtem compleated. 
E 5 In the year 1686, obſerving with a Teleſcope 34 ſet long, he thought 
x | he diſcovered a Satellite moving round Venus, at the diſtance of about 
455 two - thirds of her diameter. It had the — phaſis with Venus; but 
had no well- defined form, * its diameter * exceeded. one-fourth of 
is | that of Venus, | 


| rxom TYCHO BRAHE Tro TAE PRESENT TIME. 191 
Since that time Mr. Short ſays *, that he ſaw the ſame Satellite, Octo- 
Jon: the 23d, 1740, exceeding ſharp and yell defined, and Baring the 


ſame phaſis with Yenus. | 
Though it was the generally received docttine of theſe times, handed 


| down from Ari/totle 0 the Prrifaretics” that light was prapagated _ 
the moſt remote diſtances 1 in an . yet, in the year 28 3 


Mr. 5 1 40 * _ 


* F = 
6.5 PAS Q 
®, 8 7 * 2 L - 25 FR » _ 
n MST EOF "= © 
52 a F # I Ad” 4 * 7 we + F--1 


read A A b in . ai of Seiences at 5 to prove, "Hom 
ſome_obſervations on Ecliples of upiter s Satellites, that /;ght was pro- 
pagated from the Sun to us in about 11 of time. Later obſervations 
make it 8“ 13“ of time. So that from what we know already of the 
Sun's diſtance from us, it will be found, that light flies at the rate of 
above 164000 miles in 1” of time T. 

The method whereby Roemer collected this ſucceſlive propagation of 
Ir ht, was this. : 

Let 8 be the Sun in the center of the 1 Or-; | 
bit, whoſe ſemidiameter is SH. Let B be Jupiter, 
caſting a. ſhadow to the part of the Heavens op- 
poſite to the Sun, and let C be one of his Satellites, 
falling into his ſhadow, obſerved at G or F; and let 
P be the ſame Satellite, emerging aut of his ſhadow, 
ſeen from the Earth at L, or K. 

Let the Chords GF, LK, be taken, each of them 
equal to. SH, the ſemidiameter of the Earth's annual 
Orbit. 

He found that the immerſion, when obſerved at 
G, fell out ſooner than the tables repreſented it, and 
at F later. The ſame likewiſe he obſerved with re- 
gard to the Emerſions, viewed from Land K; and 
the difference he aſcribed to the time which light 
required to deſcribe the Chords GF, LK, equal to 
the ſemidiameter of the Earth's annual Orbit; that is, to the time in 
which light would be propagated from the Sun to us. 

- —_— ſucceſſive propagation of light we ſhall find to be a phenomenon 
of great im portance hereafcer. | 
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19 Tun HISTORY or AS TRONO f 
As we have now, by the obſervations, of Hypgens 3 alt our ſolar 
Syſtem): .complete, i it will not be; amiſs to confider a little in what manner 
5 15 diſtances of the Planets from the Sun, and from each: other, may be 
found. For by this eng we ſhall not only be enabled to form juſter 
ideas © . the extent of this 8 rftem, but be better qualified: to.conipute the 
| tiferent forces of theſe bod ies upon each other, and the fever effects 
uy ariſing from thence. 
But before we. come to e it may not be de to take u ſhort 
view of the names of the lancts, as 1 are e delivered 5 to us uy | 


"Tax NAMES or. THE PLANETS, 


"The Planets, it is probable, had different names in inde A 
Their names, in uſe among us, are borrowed from the Greeks and Ko | 
mans. But even to them they, were, it is evident, Exotic, or derived 
from other people. 5 

Diaodorus Siculus ſays, that the Chaldeans called them by, the fame 
name that the Greeks did &. 
This, if true, would Wdace us to chink chat they D their names 
from the Chaldeans.” It may be that the Chaldean names, in found, 
nearly reſembled the'GrezZ names; and this may be all that Diodorus : 

meant, or thoſe from whom he tranſcribed his account. . 
Ihe 1 1 rh and outermoſt of the K oþ the Prefs called | 


-which e to be originally an exotic name, ente bes * os Greek 
manner. He was called SA, — to Achilles Tatius , by an 
_euphemiſm, juſt in the ſame manner as lucus is ſuppoſed, by ſome, to have 

been ſo called a non lucendo; that is, the Greeks did not underſtand the + 
meaning of the, word. From the account given by Diodbrus Siculus 

above, it ſeems as if the Cha/deans called this Planet by ſome name not 

widely different from this of the Greeks. To Chaldea, therefore, it Will 

be proper for us to go. 

But in the language of that county; the 8 N phana, or ru Shang, 


ſignifies convertere /e, drvertere ſe, declinare. And in the Arabic language 
too, hy verb phbanai, is evanuit, and V Phan, is n What- 
. Page 136, 1 Page ! 36, | ; 


Ever 


% 


xo TYOHO/BRAHE ro ru PRRSENT TIME. 19g; 
ever vaniſhes, or djappears, day properly declines, or turns aan f. nean, 1 


our yew.” © ö 
This Planet, therefore,” was moſt probably called Þ Phen, or 5 Phain, 
and, with a Greek termination, SAINQN, on account of his 207 d- 

ing himſelf, by reaſon of his diſtance. The /malineſs and weakneſs of 12 


light, together with the ſlarngſ of his motion, make him likewiſe: ſcarce 


diſtinguiſhable from the fixed Stars about him. 


And this conjecture is yet farther confirmed from his name in C antticr | 


dialed, or among another people. For from ND Sater, latuit, abſcondit 
e, with the paragogic | Nun, which is not unuſual in the formation of 
words, comes the word boy Saturn, and, with the Latin ter- 
mination Us, Sa ruRN us. 

- By the Arabian writers this Planet i is called Jos Z ohal, from the verb 
* zabal, which ſignifies derlinavit, diſceſſit, reeeſit and which agrees, 
therefore, with the Chaldee ND above. 

Whether this Planet, however, was known originally to the Arabians 


by this name, doth not appear. For as they have no writings older than 


the time of Mohammed, what knowledge they had of the planetary mo- 
tions, before they became acquamted with the Greek Aſtronom 7 is 
wholly uncertain. | 
2 1 next inferior to this, is, by the Greeks, called 

2 . B ö * | þ 


* > 


| Which ck is 3 derived from gu Ferveo; though this Planet 


is no hotter than any of 4 reſt, Indeed the light and heat he receives 
from the Sun is almoſt 3o times leſs than what our Earth receives. 


But this derivation is founded upon the ſuppoſition that the word 
ZET is of Greek original; whereas, if Diodorus' s obſervation above be 


true, it muſt rather be Oriental. What the Chaldee name of this Pla- 


net Was, is uncertain, the remains of that language being ſo very ſmall 


and imperfect; the oldeſt writings in that language being the Jewiſh 
Targums on the Bible, except a few chapters in Daniel and Ezra, which 


treat of very different ſubjects from Aſtronomy. In the Chaldee language, 


the verb MD /evah, or 11D ve, at preſent, ſignifies /etari, exultare pre 

gaudiol But as theſe kind of ſignifications, which expreſs only paſſions, or 

affections of the mind, ſeem to be but ſecondary, and derivative, we are 

yet at a loſs for that which is the primary and original ſenſe of the verb. 

It hath been remarked, in another place, that, in the Arabic language, 

6s word „Da, or Deaũ, 9 Lord, or one that poſſeſſes, and that 
Cc 
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wick this very properly agrees the Pyx of the Welch, Daw cha | 3 | 
Corniſh, Die in the Armoric, Dia in che old Iriſh, and the Deur of 
the Latins. „„ 
As the Beelen Zbrx, therefore, e 3 5 ebe 


ever a@bſuredin fable, to have been. a real prince, — e 5 
bable that he was n n e as a , 


8 and Aominion. 


But as to the name of the Planet; wo e eee to have been : 
ſomewhat different, and derived from ſome word, which, though not to 
be found in modern Lexicons, yet, in thoſe early times, correſponded | 
with the Arabic word. „ Dö Lux, Lumen, Sp A name my | 
juli given to this Planet, on account of his frong and: a light. 
And as the Arabic verb Le Dhaa, 3 micurt, this might 
have been the primary meaning of the Chaldee Tb /evab,. as: now 
pointed; from whence, in a derivative ſence, and Ns Karg the | 
mind, it would very juſtly be uſed for læturi, Cc. | 
From jj ſhara, or 5.4 hari, in the Arabic language.” whine Glas, 
in its primitive ſenſe, to have ſignified agitare, and from thence, among 
other things, micuit, wx rs comes &,zz.. Moſbtart, the name ay * 
Planet, in that language, from its 6r:ghtnefs likewiſe. | 
The Planet next in order to _ was ROO by the Greeks, 


r * * 


In the Hebrew language, the verb w aretz, ſeems to hows ſignified, 
primarily, Fortis furt, and, from thence, violentum . eubibuit, violentid uſus 
e, terruit, &c: And accordingly, 7 aritæ, is violentus, tyranmmus, 

dabilis, and agrees well enough to a perſon, or hero here, and 
ho; after his death, was canoniged, and de the God of War and 


Fighting. 5 44 
According to the- genius of the Chaldee la ge, the 1 Tzade final: i is 
in Buxrom s Lexi- 


changed into y Ain; and the verb v ara ſignif 
con, accidere, mcidere, obviam fieri, occurrere, incurrere in general. And 
ng thence it might, very properly, have been uſed for occurrere bell, 
ticular. 
That theſe were the only fignifications of this 2 when the Chaldee 
Was a living language, is more than ought to be maintained. The 
Arabic verb % aradu, which e to theſe two Hebrew and 
Chaldee verbs above, ſignifies not only adverſus occurrit, accidit, con- 


| tingit, but men 4 ob oculos * conſpicuus ul, "ordng 
_ cording 


weeds; Ps 
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cording to a great maſter of Oriental learning, vibravit. This laſt fig- 
nification is very applicable to the darting, or ſhooting, of rays of light, 
whether from a Lance, Speer, Sword, or Star. | | 


This Planet, therefore, I ſuppoſe, was called 7 Ares, _ Arets, 


AH, and, in another dialect, y1yD Ma'aretz, or MARS, in 'a ſofter 


pronunciation, from his frong glowing brightneſs. 


The. next: Planet to this in order, though by the ancients not efinencd 


by the Greeks called H, and by their Poets ALA, or AA. 

In the Hebrew language, the word Ni- Ge, or Gaia, in the preſent 
Lexicons, ſignifies only Vallis, and * Ai, Inſula; but, perhaps, at firſt, 

or in the Punic or Phœnician language, from whence the Greeks might 

| borrow it, the appellation might be uſed in a more extenſive manner. 

The word N Eretz, in the Hebrew language, ſeems, in many 
ces, to be taken as equivalent to our word Country, and ſometimes to 


: 


8125 
be uſed peculiarly of the Land of Canan. 1 3 
The word 527 Thebel is ſuppoſed to comprehend the whole habitable 
World, which, therefore, might be conſidered as a round flat ſurface. 
For in the Arabic language, the word AE Tablen, is not only Tympanum, 
tive una comſtans facie, five gemina, but likewiſe Homines, populi, i. e. as 
one might ſay, perhaps, Thoſe that inhabit on the % of the Earth.” 
What time the Earth began to be conſidered, or rather ſuſpected, 
to be ſpherical, is uncertain, but hardly before the undertaking long 
voyages; the firſt of which, it may be, were down the Arabian Gulpb, 


1 


and out of the Streights of n 1 Bab Al-mandub, by Eurapeaus 


F; N called Babelmandel. 3 : 
What opinion was commonly entertained of thoſe that undertook 
thoſe long voyages, may be learned, in ſome meaſure, from this very 

word. For . Mandub, is one that is lamented at bis funeral; there- 


fore „ e Bab Al-mandub, is the Gate, or Straight, 'of one lamented 


at his funeral; as if a perſon that failed beyond that, was looked upon 
As Song to certain death, or never to return. 


I- 


* 


In the Arabic language, the word = Ardb, or Ardbon, which an- 
ſwers to the Hebrew e Eretz, fignities Tellus, Terra, Salum, Regio, 
and, metaphorically, quicquid, humile, inſerum & depreſſum. 

From this word ſeems to be derived our Earth, the Anglo-Saxon Eard 
and Eord, the Daniſh. Ford, Forden, the Dutch Erd and Aerd, and the 
Teutonic Era, Erde. Hae i Græcus effem (ſays Skinner) doſlecterem d 
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Greco Pie 'T: erru, unde adverbium EyepSe, NepSe, 2 


which one may form no unreaſonable conjecture, . 7 —.— on 


which we live, iv its name N Ertz, i Ardb, Earth, from its ſitua- 


tion with reſpeet to the. Heavens, which always ſeem higb, and ber our 
Beudi and no ſo called from, the. verd * e which es 


altus EO. © 

The Pianet next below the bam. with reſp to the Sao, 105 . the 
Greeks, called 3 | beets 

The name of Gott) wn hero thr Pint, | | 


Ven Venus, ante alias aftrorum diligit i n anon, 


ar has Dioderus affirmed, at the beginning of FOR confi; FIY | 
true, this Planet, it may be, had its name among the Cbaldtans, ne 
thoſe before mentioned, exprefling its brightneſs. For in the Chaldee 
language, the verb Y pharad, ſignifies ſeparavtt, digjunzit ; ; and in the 
Arabic language, from the ſame primary notion, in a ſecondary ſenſe, - 
folus, wriicus, mcomparabilts fait. Hence, in the laſt of theſe two languages, 


we have n pharid, and 30 5 pharidah, gemma pretioſa, unio ; and, in the 
former, NI pheridta, which ſignifies e in general, whether on 
account of beauty,” luſtre, or any thing elſe. FI ow 

By 8NT"Þ pheridta, then, & , Aptridra, and, ſoftened a lietle, 


after the Greek manner of pronunciation, A$POAITH, is meant nothing 


more than eximia, formoſa, preclara, A name very properly given to this 
Planet, on account of its n luſtre; a luſtre by great, that it is 
many times feen in the day-time, notwithſtanding the light of the Sun. 
This was once ſo remarkable, that it gave occaſion to Dr.- Halley. to 
uire into the cauſe ;' which he did in a paper, publiſhed in the Phi- 
S be Tranſactions +; where he propoſes this Problem, © In which 


part of her Orbit, with reſpett to the Earth, is the illuminated 


«« portion of Venus's diſk, turned towards the Earth, the greateſt that it 
«© can ber” 


And this he found to be which that ladet is Aon 40? diſtant from 


the Sun, and when little more than one-fourth of her viſible diſk is lu- 
* r 0 nne hs Moon about five days old. 


* cel viii, yer. do” 8 No. 349. 
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In every eight years time, he farther. obſerves; ſhe returns to tlie like 


ition again 5 ſo that ſhe may be ſcen, the: fame: oy of — and 
any in cheffüme plare. i lat torts 


From the Chaldee d Han, ow Heng! which e ane Micr e 


A with the Zolic digamma F, comes Fen, or Yen, and with the 
additional termination is, Venus; the name by which this Planet was 
known among We) Romane, and by which, from them, it hath been 
trafiſriijftted'to ug? 0 OI 6 
eiche nanie ABAESAT, by which, ente to Hgecbius, this 
Planet was called; though it is derived, by the learned Selden, from 
ND gutta, yet, as I have ſhewn elſewhere, this is a miſtake, and ſup- 
ſes that the word owes its origin to the fable, that Venus, a parton: was 
Peet of the roth of the Sea. 

Whereas the word is Chaldee, and nothing more than ny * Di 
Lepbad, or, changing, at leaſt in the pronunciation, the 7 into D, Di 
Lephat, i. e. Tædas, vel faces habens; a name given this Planet, on 
account of its remarkable brightneſs, as was obſerved but juſt now. 

The ſame may be faid of her other name, SAAAMBQ. For in an- 


6er dialect, changing #T into 87 Da, or N D/a, and inferting © into 
„o we have 190 Lampad,. and thence 8755 87 D/e Lampda, and, 
ſoftened-a little by the Greeks, in their manner of pronunciation, ZA- 
AAMIIQ, ZAAAMBQ. 

The loweſt, Fong of al, and neareſt to the Sun, was called, by 
the Greeks, 
25 1 1 1 B Q N. 


At name, like ths reſt, plaikly alluding to its brightneſs. Tre (ſays 
Hejychius) hexe, & Tro deal, G ULI. 
The word , then, is Greek, and ſeems to be a tranſlation of the 
Ch. dee name, whatever that was. 
| the Hebrew language, the. word WN Eſßb, and, in the Chaldee, 
Bk ſignifies fire, and, in both the Hebrew and Chaldee, ah Lahab, 
is flame ; ſo that 2n> xnWwe Eſbra Labab, will be the fame thing as a 
flaming fre. This, in common language, might be pronounced E/t/tb, 
and from thence the Greeks, in their manner, would. eaſily form their 
 ETIABQN. ' A name very properly given to this Planet, on account 
of its fiery colour. 
The word M Oor, in the Hebrew and Arabic languages, ſignifies 
light, fire, &c. And pa Barak, in Arabic, as well as Hebrew, is 


to /gbten. 
N p02 


7 8 


E 
8 
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we pa Bark-oor, t p Bark-oori, or, changing the letter A into 
, as letters of the ſame; organ frequently are H., n Ma- ori, 
we have, in another dialect, with a Latin termination ur, another name 
of this Planet, Mercurius ; and from e Kay as he i is 
called by us. 
"We now come to the two great luminaries, the | 


8 3 . Eo AX, ALE RE n 


8 U NN 50 * 1 1 * M 0 0 N. of Nite 


whoſe n CAFE e 8 l than thoſe of the oth 
Planets, and more ob uiaut, were, from thence, and the daily benefits 
received from them, N the firſt en notice a hp apo] 
tions ſtudied. 

re ee by the Greeks called / 


1441 Srv IF ob 
1 4 40 9 . . 


Which is nothing wo more than the 18 word de EZ, e after the 
| Greek manner of pronunciation, and ſignifies s Lord; the firſt idolatrous 
worſhip being of to this Planet. 
In the Hebrew language it is called wow! ' Shemeſh, and i in the Chaldee 
ede) Shimſha, from WHY ſhameſh, to miniſter, on account of its admi- 
nitering light and heat to this World below. | 
From this property of NNE NAY Beat, it is allo called man 
Hammah *. 
| By the Phoenician er it ſeems to have bal called vy2 Baal, 
| | or 'n 92 Baal mim, the Lord of Heaven. And on account of 
0 the ſuppoſed ſwiftneſs of its diurnal motion from Ea/t to M, it had a 
| cChbariat dedicated to it at Sidon, an ancient town of Phencia. Such a 
cCbariot is ſtill ſeen on the coins of that place 11 ſuperſtition was 
likewiſe imitated by the idolatrous Jets: for we read I of che horſes 
which the kings of Jadah had gruen, or dedicated, t the „ 
By the Chaldeans it ſeems to have been called 53 Bel, and by the Af 
EG 5D Pul, and, with the addition, ſometimes, of ad ab, or & ap, 
2. e. father, o- ee or Fatber-Lord; from whence the Greeks 
formed their 


J Thus Mecca is uſed for Becca, cenetivn to the. Arabs themſelves. 
Job. xxx. 28. + Noris. Epoch. Syromaced. p. 1 t 2 Kings xxiii. 11. 
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another name given by them to the Sun. 3 
l name of hls Mana, 2008S: the Romans, was 


e 


* 


Qui it ita entiner, ut propteres . Falls 80 LUS appareat, So vocetur, ſays 


Macrobius.'*.. In ine Arabic language, the verb Ls 541, ſignifies evi, 
. furit, impetum fecit, and likewiſe definivit modo ſus & quantitate. It is 


more probable, therefore, that the name SoL was given to this. Planet on 


account of his ſcorching heat in the Summer, or from his determining the 

length of the year by his courſe, than becauſe he. appeared foltis, (alone) 

according the derivation given above by Macrobins. 
The laſt Planet to be taken notice of, and neareſt to the Earth, is. 


TuR M O O N, 


called by the * MHNH; the name, perhaps, by which ſhe was 


called among the Chalueant. For in the Hebrew language, m5 Manab, 
and in the Chaldee, * ene, is numerure, ſupputare. And the firſt 
compututions: of time were, moſt probably, made by revolutions of the 
Moon; her motion being the ſwifteſt of all the heavenly bodies. | 
I the Hebrew lenigings the is ſtiled Nv: Yarab, which, in this, and 
the: Chaldee language, is likewiſe: the name for a MonTH ; bein g e 
by the courſe of the Moon. 
In the Arabic language, the verb 8 Arabs, is adſeripr tempore no- 
tavit ; and from thence comes 3 Ar baron, or Arha, 1. e. tempus de- 
Agnatum, quando ſcriptum aliquid, vel ſactum fuit. From hence, likewiſe, 
we ſeem to have formed our word Ra, which ſignifies the ſame thing. 
There is another account, indeed, of this word, given by ſome, which is this; 
that when the Ramans divided the empire, about 38 years before Chriſt, 
Spain fell to the ſhare of Auguſtus Cæſar; that, in memory of this, the 


Spantards dated all their —.—— events AB EXORDIO REGNI AUGUSTI. 


But that, in proceſs of time, only the initial letters A, E, R, A, of theſe 


words n uſed, inſtead of the words themfelves. 
It ſeems more probable, however, that the word was betiowed from 


the Moors i in Spain, as ſeveral others were, already taken notice of. 


In Somn. Scip, lib, i. cap. 20. 


In 
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In the Hebrew language, the verb 115 An, ſignifies pernocta e, divertere; 
and, in the Arabic language, 3) Jatrwandb, is coloravit, colore diftinxit, 
matureſcere. cepit, & colorem i W pale fructus, Sc. likewiſe, muavit 
_ animi_affettum, eoque mul abilis ſuil. F ee ee ae . 258 

Amidſt all theſe different, and Renihgy CO; ati Fas, 
5 it will not be very difficult to diſcover, that the primary and 

eading one is mutare in general : from thence comes to change colour, to 


| _ colour, to change the affection ;, from changing. 1 colour comes to 77 2 


when applied to fruits: : from. < 45 K in * comes to change 
road in general, to change the road to, ek a | ging in particular, c _ 
to lodge all night, © 


From Lun, then, and with the termination 4. comes Line "oy name 
of the Planet, from her changing, and appearing under different phaſes, 

It may ſeem, ſtrange, perhaps, that in theſe derivations I have men- 
_ tioned the Hebrew, and. Ni. lan; uages; but to obviate any difficulties 
on that head, it is to be obſerved, that the Hebrew, Arabic, and Chaldee, 
are only dialects of one and the ſame original language. Where a ſigni- 
fication, therefore, is wanting in the Chaldee language, we may ſafely 
have recourſe to the other two, and ſee whether it may not be preſerved 
in one or other of them. This is nothing more than what might be 
ſafely, practiſed, with reſpect to our own, and ſome other northern lan- 
| we as might be rn in ſeveral ane was: this A) proper place 
„„ be. 
And now, haviag Gen: thus HOY concerning et won true: (detivation of 
the names of the ſeveral Planets, we may n to: Wh is * more 
UNPOrtAncgs and that is, to find the Lan 13d 36 


Recarive Disranens or THE PLANETS. 


And firſt, for the. two inferior Plghcta,: Fees and 1 . 0 
Loet S be the Sun, V Venus, M an and 
5 E the Earth. Let SE, the diſtance of the Earth 
ſrom the Sun, be Koted to be divided into 
1000 equal parts. 
Let EV be a Tangent, drawn Go the Earth 
at E to the Orbit of Venus at V, and let the 
Angle VES (called the Elongation of Venus) be 
found, by obſervation, 48 degrees; aon it Will! 
| be, by phin here: Doe 


Radius 
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Radius : Sine i +4 [BY ; (a0); VS=743 | 


R Hh 1000 - = 3.0000000 
; Sine 485 - = 9,8710735. 

| 12.8710735 

Radius = = 10.0000000 


g e 2.8710735 
In the ſame manner,” 1 the Elongation of Mercury from the Sun, or 
the Angle MES, be found by obſervation = 249,, then it will be, 
Radius: : Sine 239: Es (1000) : MS = 390.7 
TI000 = = _ =  4.0000000 
Sine 23% = - =- 9g.5918780. 
. rat 1.5 12.59 18780 
Radius — - += 10.0000000 


MS = 390.7 - 2. 5918780 


* . 


Or, becauſe Radius 1 ooo are conſtant numbers, it will be the ſame 


_ thing, if to the logarithmic Sine of the Fee we add the conſtant 
Logarithm 3.0000000. Thus, 


The logarithmic Sine of 230 — 8 9. Abs 


Add the conſtant Logarithm' = = = = _ 3:0000000 
MS = 390.7, Log. 25918780 


The relative diſtances of the ſupe- 
rior Planets, Saturn, Jupiter, and 
Mars, are found by comparing their 
true places, where they would be ſeen , 
from the Sun, with their apparent 
places, or where they are ſeen from 
the Earth. _ $15 Þ 
Let EBC be che · Orbit of the Earth, : 
S the Sun, M the Planet Mars in his 
own Orbit, ADFG the Orb of the 


fixed Stars. To an eye To ph aced'in the 
Sun, the Planet Mars (M) will be ſeen amongſt the fixed Stars at D; 


but by an eye placed i in the Earth at E, he will be ſeen among the fired 


Stars at F. 


The place (D) where Mars is ſeen amongſt the fixed Stars, from the 


Sun 85 15 called his 
D d | | HELIOCENTRIC 
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e "nuLocaNTRIC PLACE. 


" By E 3 


Be 1 alice F) where he a 8880 AE the fixed Stars, to. an eye at 


E.; „es ſed his + 5 nn 
e CBEOCENTRIC „ 


. he Arch DF; whith 10 the Uiffetencebetweeh the” dude 400 4 ap- 
parent PT of Mare, 15 called the fo 
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as ſe ro bi from Mars, 1. e. it 1s the Angle under which the fanidiameter 
of the Earth's Orbit is ſeen ſrom Mars. 
From the Sun 8 draw SG parallel to EMF, meeting the Orb of fixed 
Stars in G; then the Angle EMS DMF, and the Angle DUF=DSG +, 
and the Angle EFS = FSG; but the An le EFS is the Angle under 
which the ſemidiameter of the Earth's, annual Orbit (ES) i is ſeen from the 
fixed Stars, which, by reaſon of their immenſe diſtance, is = o. There- 
fore its equal FSG = o; therefore the point F coincides with G, and 
DMF becomes = DSG, and it is EMS = DMF = DSG PSE. 


In Mars; the Angle EMS is about 15 nee werks Us deore. - | 


ES == 1000, it will be 


Sine 42® : Radius : : ES (i606): {TOS A 
RNadius x 1000 | 3 the 1 0000000; 
FT 9.8255 109 

. * ́— = 1494 — 3-1744891 


From whence 1 „ 
we ſhall have M equal to the diſtance 
of Mart from the Earth, when the 
centers of Mars, the Earth, and the 


494. 
8 lach been W faid wth re- 


| 8 5 5 reſpect to Jupiter (I) where the 
Parallax. of the Earth's annual Orbit 
Els is about eleven degrees. 


Fuel. lib. i. prop. 1 „ x Ib. lib. i. prop. -29. 


3 lie in the ſame right line, e 8 


—— . 


gard to Mars, will equally hold good 


Therefore, 
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Therefore, Sine 110: Radius:: ES: SI e 
Radius + e > = © 13.0000000 

Sine 110 = 9.280988 
I 5240.9 „ 237194012 


I Saturn at . the Parallax of the Earth's cee Maut. the Angle 
E n 18 WT abggt fix degrees. 21 F 
Therefore, Radius + 10o0h 13-2900000 
1 | 75 Tf Sine 660 7 bl Yew? © 42" * 94 90192346 
e, - 8/=9366.7 > = = 35857850 
Therefore, 1 a diſtance. of the Earth from the Sun to be di- 
vided into a thouſand equal parts, and their Orbits circular, the relative 
diſtances of all the. Planets from the Sun will be, in ſuch yours as follows, 


Saum . =,- 9686 
# I „ 
„ 
Earth = 1000 
F 


r 


% „ 0 1 K 1 * . . 


From what hath been ſaid, it is eaſy to ſee, that the farther the Planet 
is zien e Sun, the ſmaller is the Earth's annual Parallax. 


0 PUG e e R Forge 


That the further the Planet is from the Sun, the leſs is the difference 
betwen its true place, as ſeen from the Sun, and its apparent place as 
ſeen from the Earth. - Thus, bc, the difference between the true and ap- 
Var ent place of Mars, is greater than ec, the difference between the true 
and apparent place of Fupiter ; and again, ec is greater than the difference 
between the true and apparent place of Saturn, which i is /c. 


| COROLLARY I. 


As the Angle EMS, which is the Elongation of the Earth 5 the 
gun, obſerved at Mars (M) is about 42 ſomewhat leſs than the greateſt 
Elangation of Venus from the Sun, ſeen from the Earth, it follows, that 
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to Gy 0 3 of Mart, our Earth is a e or W Star, in : 
Bo fame manner that Venus is to us. ++ 5 de . 


| 8 © wt 2 0 R 0 "Hy Je A; R * „ 

3 © Slew! i. ug (at 7) the Angle of the Earth's Elongation E/S' is only 
| aback ſix degrees, or nearly one-fourth of the 2 Elongation of 
Mercury from the Sun, when ſeen from the Earth, it follows, that as 
Mercury is ſo ſeldom ſeen by us, being for the moſt part hid under the 
Sun- beams, it is poſſible that, on the like account, the inhabitants of 


Saturn may not yet have diſcovered that. there is ſuch A s as our 
2 . in the ton 5 ee eee 


5 ac O R O L. L AR * e 


8 


"uh 


That we 1 partially and imperſectiy of the e and a ſuſtained . 
by the inhabitants of any Planet from its nearneſs to, or remoteneſs from, 
the Sun. Since if we imagine_that every thing muſt be burned up in 
Mercury, on account of its vicinity to the Sun, with reſpe& to us, the 
inhabitants of Saturn have much greater reaſon to make the ſame con- 
cluſion with regard to our Earth; whereas we know, by experience, that 
wee feel no greater degrees of heat than what are neceſſary for vegetation,.. 
3 and the ſupport of animal 1; Ye. | ; 


Having thus ſeen in what manner the Funde ener, '6f: the Planets: 
from the Sun may be found in ſuch parts as the ſemidiameter of the- 
Earth's annual Orbit is fuppoſed to be divided into one thouſand, we 
might now proceed to ſhew in. what.manner their true diſtances from the 
Sun, and from one another, may be found. 
And here it may be obſerved, in the firſt place, that as the relative 
diſtances of the Planets from the Sun, before given, depend upon an 
" aſſumed diſtance of the Earth from the Sun, ſo will their real diſtances 
depend upon knowing the real diſtance of the Earth from the Sun. 

The diſtance of the Earth from the Sun, then, being the foundation 
of all this part of Aſtronomy, it is no wonder that ſo many learned men 
have taken ſo much pains to diſcover it. 

The firſt perſon, that is known, at leaſt, to have attempted it, Was 
Hipparchus, about the year before Chriſt 160; which he did by means 
of the Sun's ä as hath been already obſerved. 


- But 


/ | f " 


\F- N 


RON 28 


5 * Earth, and as that cannot be obtained, without knowing firſt the 
meaſure of its circumference, it will be 24% 7 to ſee IG different at- 
N haye been made to find the meaſure Os ns In 


A GREAT CIRCLE o r EARTH. 
We. nay ae u, therefore, wit 
ab rn Ao r H N E . 


Whether he was: the firſt ary that made the attem t, is uncertain, | 


a but he is the firſt whoſe method is known; and it was this that follows. 
But firſt we muſt premiſe from Serabo *, that Ey de TA Sunn, XU TO @pixp 
ae Ta i Oreo r s Ocpiyacs Tpanes, Xs Sims To Trommg. Ku UTroxew\zs 
6 Toro. CUT0L, XX Too ATKES rs I Hor s a MeonuCpiay* & ro v Tov 


inis rien Ter wy (Avyw In Tov EN Muri) rod er . Meonuopizy, erred 


fr 6 Haus . Kopupry WIT vera, nt Tots T5 Lreluoras d ral 
f MeonuCpinr £ Ar pan Sz, dN Kopupny np Yo“, x ls Ta 23 S 
1 Nux. 75 g öder Auyes, * aturata 1 B. Kala na SeTov. Y vfatis re £E5"RMEY, 
xcai œ Opuyuara Tov SPE xc eee That at Syene is a well which 
«« ſhews the time of the Summer Tropic, and that theſe places lie under 
« the tropical Circle where the Gnomons of their Dials caſt no ſhadow 


CHO BRAHE ro ru PRESENT TIME. 20; 
But as this method depends upon knowing the true ſemidiameter of 


« at noon. For to thoſe that travel from hence (I mean from Greece) 
c towards the South, there it is that the Sun firſt becomes vertical, and 


4 cauſes the Gnomons to throw no ſhadow at-noon. It mult likewiſe 


« follow unavoidably, from the Sun's being vertical to us there, that 


“ his beams muſt reach the water in the well, though ever ſo deep: 


*« for we ſtand perpendicular ( the Horizon, wherever we are) and ſo 


« likewiſe are all wells dug whatſoever.” | 
Let A be Alexandria, ws S Syene in Upper Egypt, where K 2 Fr 
the Sun F caſts no ſhadow on the day of the Summer 
Solftice. Let C be the center of the Earth, and BA a 
Gnomon, perpendicular to the Horizon at Alexandria. 
Let BD be a ray of light falling upon the top of it, and 
making. with it the Angle DBA. But becauſe of the 7 
immenſe diſtance of the Sun, all rays of light, coming .= — 
from him, may be looked upon as parallel, therefore ED N 
will be parallel to FS, and the Og DBA ond to the 


Angle ACS * | ; 8 f 


* P, 1172, Edit, Amſtel, 1707, + Euel. ib. i prop. 29. 
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The Angle: DBA he found to be the one · fiftieth part af a Cirele, 


hs 2: degrees; and the diſtance e ſe mo al * Reer Was, by 


common computation, Who mes /m ſtadia. 411, 10 eee 
- Therefore, 7%: 50: Ae e 92 250,000 ded l 
the whole circumference of the Burch. F e 


This Propoſition, as. bafork obſerved; may . Joc ok as the 


foundation of all Aſtronomy, that concerns tho Anneke « 0 Flanets 


from the Sun, and from each other. 


For by knowing the proportion between the cironeforgacs: 4 4 Gircle 
and its diameter in general, and now having the meaſure of a we 
Circle of the Earth in particular, we ſhall have its diameter and 4 


diameter. What that manmmeen, is, will be Werd mos accurately, 
hereafter. / e fe 


In the mean time, let us ſuppole, at e in general, ch t the eir- 


<mference of a Circle is to its diameter as 22 is to 7 (as we ſaw, when 


ſpeaking of Arobimedes) or, a little more accurately, as 223 to 7r, and 


we ſhall find, from ane $ Lorne two o different: ern giz dank the 


Earth, thus; te Mo ad IN 5 


"For, 22 255,60 7964 fn. 
Ad. 427 71 *.* 286,008 :*75112" fate. 


The obo why theſe: two. proportions are here given, is K a, to thew, 


by theſe ſmall numbers, of What importance it is to have the proportion 
of the circumference. of a. Circle to its diameter as accurate as poſſible. 


This attempt of Eratgſtbenes ſhews great ingenuity, and the enter- 


priſing temper of the Greets, who, as they alone raiſed Geometry to a 


ſcience, ſo they alone applied it to the meaſuring ſuch kind of diſtances | 


as theſe. 


Yet we may remark, by the way. chat this meaſurement, labours 
under ſeveral defects. 12 

I. None of theſe numbers give the exact proportion won the Cir- 
cumference of a Circle, and its diameter; which is the foundation of 
the whole: the nearell proportion, in ſmall numbers, being that of 


35540 113. 


II. The true quantity of the Greek ſtadium is unknown. 
III. No allowance is made for ſuch rays as come from the Sun's limb. 
IV. It is not ſtrictly true that Sene lies under the Tropic, Nor under 


the ſame Meridian wir Alexandria. Nor, 


V. Doth 
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V. Doth it ap Fane lat method the:diſtance between Syene and 
Alexandria was determined. If it as only by common computation, 


it is caftly underſtood how erroneous, ſor the moſt part, that is. | 
Long after the time of Eratoſibenes, this Problem, of finding the 
blurs: of a great Circle of the Earth, was attempted by Pofidonius, as 
we karn from Cleomedes:*. This Was in the time of Cicero, juſt before 
the begining: of the Chriſtian: æra. 

His method was this: He fappoſed: that Rhodes, the capital of the- 
Itand of that name, lay under the ſame Meridian with Alexandria in. 
Pgyp 5 and that the diſtance between them was five thouſand ſtadia. | 

According to his obſervation, the Star 0 
called the Canopus (C) which was but juſt 
viſible at Rhodes (R), yet at Alexandria (A), 
when on the Meridian, was elevated above 
the Horizon ſeven degrees and a half. | 
From ers b an fo Proportion, it 
will Ween” 


71 —— | 5000 fad.: 8 360 Sa, ad. 


the meaſure of the whole circumference of the Earth. 
But this method fails, in in! of accuracy, as well as the former. — 
| For, | | 
1 Rhodes and "amis 0 not ie under the ſame Meridian. 
II. The diſtance between Rhodes and Alexandria was not obtained by 
menſutation, bute perhaps, only from the eſtimation of ſailors and 
navigators. 33 $ a ;s 

III. There is no 1 ns here ſor Refractions, which P/. de. 
1 knew nothing of 3 ſo that the height of the Canopus, above the Ho- 
rizon of Alexandria, is made greater than it ought to be. | 

When the Arabians, under Al Maimon, the ſeventh caliph of Babylon, 
who, began his reign A. D. 814, applied themſelves to mathematical 
| Sciences, they likewiſe, by the encouragement of that prince, made a 
freſh attempt to meaſure a great Circle of the Earth; and this they did. 
in the plain of Sigjar in Meſopotamia, ſuppoſed to be "eh ſame with. the 

plain Fo; Shmar, mentioned in Ganefes . 
Their method was this. | | 


's. Lib, i. cap. 26. 3 F Chap. x. 
Let: 


wy 


e — bet che — 4 
2 the height of the Pole on. (>) e 
. they nnn, n 

They then Ad a} wart) of: them going 
to B, found the height 'of the Pole Star raiſed one 
degree; and the reſt going to C, found it as much 

| Aepreſſed. Having then meaſured: the Arches AB 

and AC, and comparing their meaſurements toge- 

ther, — Sear that an Arch of the Meridian, anſwering to one 

degree in the Heavens, was equal to 56 Arabian n _— hands. 
"gl then it will be, by the common Golden Rule, N e e 


4 7 
„„ 563 Miles: N 20, 00 Miles bs 


#>, 


? # 
7 


thr the whole circumference. of the Earth . 8 


But as the exact length of, the Arabian: — 2 8 nor the 
' diſtances of the places' where they obſerved the height of the Pole Star, 
or how they meaſured their diſtances, we are yet at a loſs for the true 


circumference of the Earth. 
Upon theſe accounts, and conſidering the importance of the problem, 


the reſolution of it hath been attempted ſeveral times wes! the revival | 


of learning in Europe; as, particularly, e 4 45 


1 


J. Rh Mente, a Dutch Mathematictai, A. P. 761 5 
II. By our countryman Norwood, A. D. 3; 55 


, meaſuring the diſtance between London and 
York (LY), found it to be 905, 51 London feet; 
and then taking the difference of Latitude between 
the two places (AB), he found it ta be = 20 28. 
From ee he collected, that the Arch of a Meri- 
dian, anſwering to 10 in the Heavens,” is _— to 
| Jy, 367, 196 London feet. ee 
The fame Problem was afterwards undertaken th: France. Ba LO FLSA 
III. By Preart, in Ottober A. D. 1670. e 1 F 
IV. By Ca.. 

And in the year 173 5. Mr. Oude n ind aer went to 


Peru, in order to meaſure a degree of a great Circle under the Equator ; 


as M. Maupertuic, Clairaut, Caimus, and. Le Monnier, went the next 


a See Gol, Not. on Alfragan. p. 72. 


\ 


. | Ward the 
and conſequently the nean eircumference, and mean ſemidiameter of che 
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Feat Fu. 5. to meaſure de 12 


Circle. 


The reaſon N 5 went ho. fot e and far diſtant Wee is, 


becauſe though the Earth was formerly ſuppoſed to he ˙ ſpherical, 
and, in common caſes, may ſtill be looked upon as being ſo, yet it hath | 


been found, by later and more accurate obſervations, that the Earth is 


flatter towards the Poles than under the Equator ; ſo that a degree in the 
W not . with equal Arches of the Meridian towards 


both thoſe Bars ages. Arches on the Meridian, therefore, being taken to- 
oles, and towards the Equator, the Medium may be afſumed ; 


1 will be given. 


The circumference of the Earth being now ür to be eden, 


and: the Sun's horizontal Parallax found, by the method of Hipparchur, 
or any other, we may now ſee in what manner the diſtance of the Earth 
from the Sun may be determined in ſemidiameters of the Earth. 

Let 8 be the center of the Sun, C the | 
center of the Earth, AC the ſemidia- . 
meter of the Earth, ſeen from the center 
of the Sun, under the Angle ASC, called 
the Sun's m9 Parallax. Then it 
will be, ſuppoſing AC equal to (1) Unity, Sine of ASC Radius :: 1: SC, 


the diſtance of the Earth from the Sun; hich, therefore, will be given 


in ſemidiameters of the Earth. 
Then, if the ſemidiameter of the Earth can be obtained, in known 
meaſure, the diſtance of the Sun from the Earth will be ſo too. For 
it will be as 1 to SC, ſo will that known ſemidiameter be to the di- 
ſtance required. & 18.4 


'The immenſe a of ab Sun PIER the Earth, and; the extreme | 


ſmallneſs of the Angle ASC; not to be found accurately enough for the 
* by Hipparchus s method, make it impoſſible to be of any ſervice. 
the Moon is much nearer to tlie Earth than the Sun, her horizontal 
Parallax muſt be much greater than the Sun's; but the horizontal Pa- 
rallax of the Moon may, without much difficulty, be obtained. There- 
fore, having the circumference of the Earth, and from thence its ſemi- 
diameter, we may, by the ſame method as with regard to the Sun, find 
the diſtance of the Moon from the Earth. 
But having the diſtance of the Moon fron the Earth, we ſaw before, 
when «ann of rs 17 10 Samius, how, by his method, the diſtance of 


Ee the 


tec of a great Circle under the aue | 
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18 


the ſame time, upon what accounts his method is defective. LI, 
Since, Herefere; we find there is no direct method; of obtaining the 
Sun's Gabe Non the Earth, either by his on or che Moons hori- 


zontal Parallax; the ſame hath been attempted, ſinee the revival « ms 


ters 1 in : Europe, By. an indirect method; and that is, by finding dn 
E 83 Sen 2 4 : 
HORIZONTAL. PARALLAK-« oF MARS. 


15 pet Ir 3 hap) 


7115 | 


Dor: is 45 e 4 8 


8 
R 


Circle of che Earth, correſponding to one degree in the Heavens, can be 
obtained, by any of the preceding methods, the meaſure of the whole 
circumference of the Earth will be obtained by the common Golden Rule. 
FRG x if we taks the meaſure of our countryman Norwood, it will i, 
: 367,196 feet: 360; . beer, e Ste 
for the ans ee of the Earth in feet. hs 
And this divided by 5280, the feet in a mile, will give Yun 2 3685 


miles for the whole circumference of the Earth. | 
The whole circumference of the Earth being now ziren in known 


meaſure, we may eafily find the ſemidiameter of the Earth in known 
meaſure. For ſince hy e of a Circle i is to ity . as 


355 to 11 3. it will be i . 
1368-7 NY 13 2 2 28036. : —_ W ug . 
the Gans if the Earth ; the half of which will be the femidiameter 


5 
This being aid down we may now proceed to find dhe ue diſtances 


its Center, M the place of Mars in his own Or- 
dit, A the place of an obſerver on the Earth's 
| ſurface, B the place on the Earth's ſurface to 
which Mars is at-that time vertical, which will 
be known from the theory of Mars's motion, 
and conſequently the Arch of a great Circle on 


ADB, which, i will be known. 4 


the Earth's ſurface AB, the meaſure of the Angle 


1 1 Merc e this: Ranth eee 
| fituation,: is nearly five times leſs than the Sun's, his horizontal e 
will be nearly five times greater than the Suns. 7 8 

Wie muſt, therefore, only now ſuppoſe, that if an 3 a great 


— — 


U 
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Let Z be the Vertex of the. pl lace dl. and the Angle ZAM. the 


GR ed diſtance of Mars from. A485 which, therefore, will be 
known, al conſequently the Angle, N. „its complement to two right 
Wn. 


Angles 
But * Angle ZAM is the pr Ang ole of the Yen ple AMD, 


and thereſore e equal to the two internal ones AMD. and ADM #. But 

the Angle ADM was Tuppoſed to be known before'; and therefore ſub- 
melting this out of the Angle ZAM, there remains the Angle AMD, 
which therefore will be known. 


Say then, As the Sine of the Angle AMD is to the Sine of the Angle 


MA, fo is AD, the ſemidiameter of the Earth, = 3984 miles, to 
DM T, che diftance of Mars from the center of the Barth, which 
therefore will be known. © 

Then ſuppoſing 8 to de the 7 E the Earth, | 

1 M to be Mars whoſe centers all of them 
in. the ſame ri ht Une, it will be, as the re- 

12955 diſtance of Mars ſrom the Earth, is to te / 
relative diſtance of the Earth from the Sun, ſo 
will be the true diſtance of Mars from the Earth, 
juſt how found, to the true diſtance of the Earth 
from the Sun. 

And it will be, as the relative diſtance of the © 
Earth from the Sun, to the relative diſtance of 
any Planet from the Sun, ſo will be the true 
diſtance of the Earth from the Sun, to the true diſtance of the fame 
Planet. from the: Sun. + $274 68+ 
ARG in this manner may be found 


Tur TRUE Drsraxcrs OF ALL THE PLANETS, 


both! 8 the Sun, a and from one another. 


Hb thus ſeen in wide" mabner the true diſtances of the Planets 


/ 


from the Sun may be found, we may proceed, in the next place, and 


enquire in what manner the proportions of their bulk to each other may 
be found. 


It hath been e already, that Mr. Auxout, a Frenchman, laid 


claim to the invention of the Micrometer, an inſtrument fitted to Te- 
Ge in order to meafure ſuch ſinall Angles as are ſubtended 85 the 


. Eucl. lib. i. prop. 32. + prop. Iv, p. 5. 
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diameters of the Planets." It is by means of thels" Anz les + Aj. ve can 
find tlie pröportion they bear to tlie Sun, and to each d 1 10 . 
Fa Tas Heere diameter, wlien he is neareſt to Us, is fonts OF - 
But his diſtance, then, is to che Sun's mean. diſtance rpm ps as! 


16008 ee ; 1 TS 

: "Fines, ther he apparent denen er dbjets are, inyer! 

| 1 : CO N 22: 64% 6; SY f 22 wo ele ait 
r F 26 64 U — = 1 5 a 


10 512 2 0D | 

That is, this would be the e diameter of die, was he viewed 
af the fame diſtance from the;Sun is t.. ct ATT 

But the Sun is ſeen. under an Angle of 30 30⁰ 3: the! * 
portion of n diameter to that of the Sun is as | oo x; Tot! 1 

4 32 30, go" % 332˙ 18300 1 =: 2 zt neh. 8 80 

After the ſame manner, Venus, when neareſt to this Earth, ſubtends 


an Angle of 85“; and then her neareſt diſtance 9 8 1 89 al 17 88 'of 
this Sun nearly as 21 to 82. N y e * 4:08 


@*- « 


80 that the dumeter of -Fenke i to ) the di r ef the Sun as' 21 46. - 
10 3 3 % 3-2-3: 840: | N ail rt 
But the e of Mars, When be to waz: is not ene 
20" ; and then his diſtance is to the mean diſtance of the Sun as 15 to 
41. Thenſore 41: 1 30 5 very: near and the diameter of 
Mart will be to the Sun's diameter 28 11“: Zol zor: 11K vo A 2 12166. 
This, being almoſt double to 84, ſhews that the ee Mur is but 
half as big as that of Venus. 5 tr 0 a K 
Hevelius found, by obſervation, chat the diameter of Mercury. is to the. 
diameter of the Sun as f: 290. « = 
Let us now ſuppoſe the diameter of the Sun to be divided, into o ge | 
thouſand equal parts. Then, fince the diameter of the Sun was foun 
before to he to the diameter of Jupiter as Fits 2.1,52 55.1, 2 11 3 E it 
will be, 11: 2.:: 1000 : 181. x : 
And, in the ſame manner, may the proportions « of the reſt be deter- 
mined, and will ſtand, as in the MAL Wi table. 1 


Saturn wet: is 
The Wacheter, i äs N 
of the Sun) | Mers as 1000 . ). 
is to the di- Earth „ 
ameter of Venus | 
My 


And 


"7 erde eO BRANE * 170 Hub PRESENT TIME. 23 
8 4 | becauſe Spheres are to each ta pies a the « Pies of their diameters, * 


10 11.85 ; n 1 


8 * 

T : 1 $4 EY . « : 
518851 "56 niit 415 2571363 V 
VÜHJ Fg, 1955 552974 . 

e 2 i 0 


#1 


We IPO the 7 of the bulk 15 all the Planets put e will 


: 4 be to the Sun's bulk as 8,504,830 : : I000000000 : : 1: 117 


That is, che Aon: is 117 kiſpes bigger than all the Planets put 


be pi 
n; the N manner, utes Eo _ 00 four hundred times leſs 


9 80 e Sun; Jupiter, the biggeſt of all the Planets, is one hundred 
times lets than the Sun; but our Earth, if it be compared with the 
Sun, is not bigger than a ee POWs for it is five R thouſand 
times s leſs 92 the Sun. 


'$'; and 8 theſe. D Lp will want Correction. But this! is ſuffi- 
cient for ſhewing the method. | 85 
"And this we us to 


p br. 28 4 5 n 


Wilde the Angle BL by the ecliptic and the W has been 
che the ſame, e have ſeen, already hath been doubted by ſome Phi- 
loſophers. He therefore uin e to thoſe that are curious of ſuch 
' matteri, to make ſome good, obſervations on the height of the Pole at 
Aratta, or Arecca, a town on the Euphrates, whoſe Latitude was ob- 
ferved by A! Batani, with great accurateneſs, about eight hundred years 
ago, in order thereby to determine the controverſy *. 

He farther recommends to curious merchants, or travellers, to obſerve, 
with due care, the phaſes of the Moon's Eclipſes at Bagdat, Aleppo, and 
MRI, in order thereby to determine their 3 as the 


Muiſcell. Curio, vol, iti. p. 177. af | 
greateſt 


1 


7 | ; 
Z . 173 7 \ 


Sb 1 nz H 15TORY oF; AS T-RON, OMY,. 
Nen Gehivg: they can do Aſtronomy. .- For i . near, theſ > places, 


he). were made all the obſervations, w. jereby the mean Motions 


15 15 f che Sun and Moon are limited, And then (continues he) I could 


; unee in what proportion. the Moon's motion doth accelerate ; which 
« 3 it oth, I think F can ne pe and ſhall \ gn willing) one 


. day ref appear to the public . 


It was by comparing ſome. ancient and hae, oblervidbas t toge- 


5 # 


ther” that be was led to this diſcovery, Collatis quidem obſervationibus 


Eelipſum Ba 7 cum its Albategnii, & cum. hociernis fays. Sir 
« Tae Newton ) Hal leius-nofter motum medium Lunz' cum mot 4 diurno 
« Terre cellatwn, faulatim accelerari, primus omnium, . 
* bendit.” Which words, however, it muſt be obſerved, are; Ty 
reaſon or other, dro pped i in the third edition of the Principia "+ TOMACD C2 

What the ee of this acceleration was ſuppoſed b) Dr, Rug 
himſelf to be, ig uncertain,,, Mr. 1bjfon $ ſuppoſes it to BE, he rate 

of one minute 10 in 54 years. ben. a r tobe bs 

Mr. Dunthorne ©, s oüng this {idk to be upiform, makes | it 
only, at the rate of ten ſeconds b ) in. one. hundred years, 

the year 1675, port ut a y gow: man o. 
age, he was ſent by king Char/es II. to the iſland St. He to obſerve 
thoſe Stars that lie . the South Pole, and are invilible in theſe 
northern Latitudes. He publiſhed a catalogue of 37 3 Stars, and adapted 
their places to the end of dhe year 1077- 

He compoſed, likewiſe, a map of the Zodiac, containing the places « of 
all ſuch Stars as lie in, or near, the Moon's' ale 1 in 9 that, by © 
ſerving her appulſe to any of them, the Longitude of places mig t be 
found by land, or ſea, as will. be ſeen hereafter. _ A point of great im- 

ortance z as without it, the art of Navigation muſt remain imperfect, 
In the Phroophical Tranſactiont ||, Dr. Halley propoſed a method 
whereby, from the paſſage of Venus over the I in May 1761, the di- 
ſtance of the Earth . the Sun might be determined to greater exact- 


neſs than had been done before. By the alteration of the ſtyle here in 


England, this tranſit will now be June the 6th. But as this makes no 

difference in the method itſelf, it will not be improper, conſidering the 

importance of the ſubject, to add a few words in general concerning it. 
It hath been already obſerved in what manner Fo relative diſtances. of 


the Planets from the Sun, and from each other, may be ſound. And we 


have ſeen in what manner, likewiſe, having the ſemidiameter of the 


8 1 Princip. "Y 481. edit. 2. 5 Six Diſſert. p. 158. 


8 Miſcell. Curioſ. p. 6 
. Trat. N 492. Il No. 348. 
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Earth in known tlicaſure; and thie Parallax of Mars in his acronychal 
fituation, his true diſtance from the Barth will be given. 
But the true diſtance of Mars from tlie Earth being given, with the 

coltint diſtance of the Earth from tlie Sun, it hath been ſhewn in what 

manner the true diſtance of the Earth from the gun may be found. 
Thbe true diſtance of the Earth from the Sun being "i foundation of 
al comparative Aftronomy, it is no wonder that it ſhould be ſo particu- 
larly enquired after; and if it is not yet ſafficiently aſcertained, it muſt 
be aſctibed to the nicety of the obſervations upon Which it depends. 
If the Sun's horizontal Parallax could be determined by any direct ob- 

e his diſtance from the Earth would be eaſily obtained by plain 
Trigonometry. Nut as that cannot be done, recourſe hath hitherto been 
had to indirect methods, as to the Parallax of Mars. 

From ſuch obſervations as have hitherto been made, the leaſt that the 

Sun's horizontal Parallax hath been fu ppoſed, is ten ſeconds, and the 
B twelve ſeconds and a half. But as it may be ten ſeconds and a 

alf, or eleven ſeconds, or eleven ſeconds and a half, or twelve ſeconds, 

or any other intermediate number, there will ariſe, according to all 
theſe various ſuppoſitions, different diſtances of the Sun from the Earth. 

Tf the Sun's {aw day Parallax is ſuppoſed only ten ſeconds, the di- 
ſtance of the 8un from the Earth will be eighty- two millions five hundred 
and ſix thouſand Engliſh miles. 
Ikf. the Sun's horizontal Parallax is ſuppibſed to be twelve ſeconds and a 
| Half, the diſtance of che gun from the Earth will amount but to ſixty-ſix 

millions fifty-ſeven thouſand fox hundred Engliſh miles. 

The difference between theſe number is fixteen millions four hundred 
forty- eight thouſand four hundred. So that if the Sun's horizontal Pa- 
rallax is not leſs than ten ſeconds, nor greater than twelve ſeconds and 
a half, it is plain that the diſtance of the Earth from the Sun is known. 
15 br within ſixteen millions four hundred forty-eight thouſand four hun- 

Englifh miles. 
The reaſon is wes? to the extreme fmallneſs of theſe Angles. For 
if we take 

": + reſult of the * — a - i 0SF7 Bo miles 

And ſubtract it from the reſult of that of 10" 82,506,000, 


The difference 2” will give = = _- 13,751,200 miles 


 Therefote;, if an error of only two ſeconds is committed in the ob- 


| ſervation, as is very poſſible i in ſuch finall Angles, there ariſes an error, 
we 


: When ths Sits Uitince ro mi lliob ns ſeven h hu b 
| fifty-one thouſand: two hundred Engle, 082 HD oy 2 80 i 


the tranſit of Venut over the Sun, His ee Parallax ; might 


found greater or leſs, then the Sun's Farallax would be greater, or Teſs, 


C Therefore to every cighty ſeconds of "Kms Hae: this dime ſhall then 
be found, by See to be _ or leſs, than ſeventeen en, | 


ö N — - WS 4 {1} 
1 7 N + 3. * SY 4 
4 | 2 * $ : 2 a 4 3 13 i 


But Dr. 


termined within one fortieth part of a cond! 5511 71H OH 590 + 


For he ſuppoſed, that in pl e s/near the mouth of the: een in 


the Eaft-Tndre 45 time of this: tranſit. by means uf the! Parallax of 


Vonuc, 2 be tontratted eleven minutes; of time; and in 19752 near 


Port Nelfon in North America, it would be Protracted fix minutes of time. 
The whole difference, therefore, is ſoventeen minutes; therefore, to an 
obſerver at Port Ne on, the tranſit of FYenus would laſt 1 commer 
of time longer than to an obſerver at the mouth of the G TC 
But if, at the time of obſervation, this difference in the Ahe houl tbe 


"Fre: - 2 ö 


meg in the ſame proportion. ns e e n W657 105 et | 


The Sun's horizontdl Patallux 12% 15 ut 8 8 
: 1s to the difference in time 17 8 1926" | . 180 15 pa 
jp 17 1” of the Sun's horizontal 4 | HO LES. 19 
+ Ts to the time corpeſponding - . - 10 f et. e Bo” 


there walk be added, or ſubtraled;' one ſecond of the Sun's Parallax.:! 
If then this differenct of time can een ein eder 


time, by obſervation, it will w VCTF 
Bo! of Time n Tun SS 19 3 0 Edt” 5 jy * 

3 8 r 2 3 * Yard * el RE ES 2 3%. : i 
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5 * The Sun's Parallax crepe = b 4 — == 
Greta now the Sun's vo Parallax will be Ne within 


one-fortieth Part of a ſecond. 
But if the Sun's Parallax can be ee Phe ay 3 part of 


a ſecond, then, as he ſuppoſed, the diſtance of the Sun from the Earth E 
t of his whole diſtance. W 


may be determined, within the 5ooth p 


1 


For ſuppoſing the whole diſtance of the Sun from the Earth (what- 
ever it be) to be r, and the Sun's Parallax (with Dr. Ha/ley) to be 


.it will be,” as the Sun's Bae. . is 40 


=] e 


Tr on Wr CH 
een. of the Sun from the Earth = 1 


7 5 . 
* 3 * — 


. 83 
1080 5 50s. 


er ae ads of the Earth FAITE 11 Sun BE antes, with mo- 


Acts Aſtronomers, in round numbers, at 81,000,900 miles.. Then, 
— = 162,000. miles, which. is but life more 


of the Moon from the Earth. _ 
In what hath been faid, it hath been bien. for R's that the Sun's 


Parallax 3 is twelve ſeconds and a half, and that the duration of the tranſit, 


as obſerved at the mouth of the Ganges, may be compared with the du- 
ration of it, as obſerved at Port Nel, ſon, 
The Sun's Parallax, we have ſeen, is left to be corrected by ee 


tion at the time. But that cannot be by mating the durations of the 


tranſit, as ſeen at the places above ſpeciſied. 

For when Dr. Holley compoſed his Diſſertation on ths ſubject, he had 
not formed his own tables; 1 the Rudo/phine tables, which he fol- 
lowed, were not accurate enough to give! has true time of the conjunction 
of Venus with the Sun. 0 

Wert Nellen lies nearly, aecardin to me dern — in Lati- 
de 57.30 North; and June the th the Sun will riſe there at 44 40 


three in the morning, and will ſet there at 15 20” paſt eight at 


might, Port Nelſon lies in about go degrees, or ſix hours of weſtern 
Losgitmd⸗ from London; therefore, by calculation, 


e will fixſt touch the Sun's limb at London at 25 02 43 
From which ſubtracting the difference of Meridians = bh oO oo” 


We have the time when Venue will n touch the Sun's | 


limb the evening before 1 02 43 
Time of Sun - ſet at Port Ne ogy „ "= 20" 
Dif ifference . — 2 — 12 37 


At Part Neb, lon, pies ne Ne n firſt touch the Sun's eaſtern limb 


— a quarter of an hour before Sun-ſet ; and for that reaſon the be- 


Sinnins of the tranſit will be viſible there. 
From the time of the laſt external contact at London - 85 47 27 


Subtract the difference of Meridians - = - | 6h oo! oo“ 
Venus leaves the Sun's diſk at Port Nel 2 5 alt on 47 27 
Time of Sun-riſe there = — 2 44. 4 


Difference Zh . _ - - - . oh 57 I3' 
EX Penus, 
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"Tl 22 9 will be we ee e ee Sun's Parallax 


IN the diſtance | 
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inviſible. Fe 4 5 hr: | ans a 5 N Th Fax i 10 SEES 

4 Ao the wel . of the. trant t, 251 cannot „ 
N lan,” it cannot be com re wit the ends ag of che tranſit as 

obſerved at the 7 75 of e ths or py Bencoolen, as Dr. Hall, | pro- 5 

poſed. For whi reaſon no pe pert need be Nee to Port Nelſon to make 
obſervations there. 9571 27 eee ene 


As tlie Nudalphine ble fel iu. che Ms of the? conjunction of the 
| 25 and Venus, ſo of cburſe they erred likewiſe in the Latitude of 'Venus 
at the time, which would make an alteration in the length, of duration, . | 
of her tranſit. of £2 4.98 n 
The apparent ume of ie Gehleng den . K by ac from- 
1 Pr. Halle/ Stables, appears to be at 47 16“ paſt five o'clock in themort- 
ing; when the Latitude of Venus: Will be 951" South, inſtead of 4%, as { 
in Dr. Halli s: Diſſertation. '* And if we reckon. from the time of the 
firſt external contact of Venus with the dun to her laſt, the 2oho/e duration 
of the tranſit will be no more than 6h 44' 44”, inſtead of N 160 hours, as 
| ſuppoſed 1 in Dr. Halley's Diſſertation, above referred too. 15 
This is ſaict wick regard to this ttanſit, as obſerved. from the center of 
the Earth only. For as the v/#4/e path of Venum over the Sug will be 
depreſſed, by means of her Ant even this nd erat: NT - 


on that account. 1 0 
n, 450 er > 


* = +2 
VAL As 4 


And as the RE FA af Feud, lle thoſe off We Mi 
nually altering, and are different at different places, it will follow, that 
the duration - of this att at, different. pig. will, * wa account, 
be different. e Nt? | 

What that AER "= 2 e be oy by colculation,. ora a confirudtion: 4 
for thoſe: particular places, after th fame. method. as in the conſtrucii 
of ſolar Eelipſes, now commonly known. But as this cannot be 
\ conveniently 1 in diſcourſes of this nature, it will be ſufficient. 
to add here a A, or type, ef this tranſit, as ſeen from Qe 
center of the Earth. e ien e 

Here AC is the ſemidsemstir of the! Suns diſk, Kon fin the center 

of the Earth, 1; go“, AB a portion of the Ecli ic, GL a line per- 
pendicular to. it, or the projection of its axis on the Sun's diſk, DE is 
the viſible path of Venus over the Sun's. diſk, on which are marked the 
times and places of the center of Venus during her tranſit. The times 
are marked as they are reckoned at London, and they are taken from Eaſt 


to Weſt; becauſe Venus being an inferior Planet, her viſible ITO, at 
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i þ Het conjunction, is retrograde; ; 1 GM, in the axis of the Ecliptie, is the 
1 Faiitae of Venus atathe time of the conjunction 9. 43“; and CK, in the 
axis of the path of Henus, is the, neareſt approach of the center; of Venus 
to the center of the Sun's diſk 9 36“. FG is the meaſure of the Angle. 
made by the axis of Venus Eb with the axis of the Ecliptic 80 31. 
NH is the projection of che Earth's -axis on the diſk of the Sun, in- 
clined 10 the axis of the; Ecliptio in the: Angle: n ae amesfurt a 
7 + {tx degrees. ne 
Let NQ be the diameter of the Gun; E che, ace of the Rach; V 
n. in conjunction with the Sun; let KHVIL be a portion of the 
Orbit of Venus. If the diſtance between the centers of the Sun and 
the Earth SE be divided into ten equal parts, then the diſtance between 
the centers of the Sun and Venus will be 7,2. of ſuch } parts. _ 
Theſe are called the relative ' mean diſtances of the Earth and Venus. 
But if we would have their relative diſtances at the time of the con- 
junction, then they muſt be found by calculation; and by that it will 
appear, that if the diſtance of the Sun from the Earth be divided into 
101 17 equal arts, t. 15 SV. the diſtance of Venul from the Sun, will be 
726 of choſe parts. 
Let the Earth revolve about its Aid Want Welk to Eaſt, in g to 
the order of the figures t, 2, 3, 4, Fe. and C be a place on the Earth's 
. as Vi the mouth of the Ganges in the Ba- Indien. To an 
on, + in the center of the Earth at E, the center of Venus will 
* d enter on the Sun's diſk at A, hen the Planet is at K in 
\ er.0W Ye; t to an e laced at C, at the ſame time, the Pla- 
net on 95 Us 4 77 of x > Sul, in the line CKD:. therefore by the 
motion Wars 1 5 Eart round its own axis, the place C muſt advance as 
far as R, while, in the mean e. the Planet, in its own Orhit, will 
Have deſcribed; the Arch KH. 5 
at But the Angle DRA, by which the genden Wo 3 is ſhort of the 
Sun-slimb,. when, to an eye placed in the center of the Earth it would 
appear to touch it, is, by calculation, = 2 3“. But the horary motion of 
Venus, at the time;of this LonjunGian, is about 4 or 240", and 1h is = 
m__ p -hevefore 196.4 | 
Fe, Abena will ene ug £90 b K in 5 4 5" of time. 
hen the place C comes to M, Venus wi appear in conjunction with 
the Sum. And as the time before the conjunction, reckoned at C, is 


7 to the time after the ans rr as reckoned at the ſame rm 
2 when 
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Has e e ec i eas. 
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Herfedf: at I, ſhort of L, by the Arch in her Ot 0 ; 
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when ths center of Venur, viewed from the center of the Farth, win be 
ſeen leaving che Sun's diſk at B, the plate C:will:betarvived, - 


the me 


tion of che Barth round ite arid; F, at tho 1 ns diſtancp ff + 1 N 


this fide as Was on the other. cage 
But an eye placed at F will:ſee e Fs 1. E 


Auitted the diſk of the Sun, and to appear in the Heavens at G. 2 


081 


enter, therefore, will be ſeen upon the edge of the Sun r 
ſooner than this, when the place C i is arrived. onty at T, and the TRA 


dit 7: 3 Ip 


1 * #5 4 


FI 


15 8 


To an eye We in the center of the Earth. at, 5 FRO - e ae 


Will apf e this body of the Sun all the 5 is deſcribing 


. Arch e of her own Orbit 1 - ag 


But to an eye upon the Earth's Turface ? ef — 15 55 FER of 


"Earth's axis to F, Yenus will app n the Sun's diſk 


Fad . 


while, the 


place C revolves from R to T, and w While 3 in the mean time, de 


{cribes the Arch of her own Orbit HI. 5 


Therefore, on account of this Parallax = F the 251105 


tree the tranſit. will be contracted, at che e are . 
The whats nde \thbrefote, on beds the Parallax, ity 
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What is faid of the place © muſt be underſtood; in a Hike mänfler, of 


be different at different places®. 


tt! f 5 * 742 727 * + EL * 
* * 


After hh "Le bein faid on he ml of R 


F concerning ECLIPSES 


Kh i 


see Ur. Ferguſon's Diflert, on this SabjeR. 
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#5” 
I i 


any other place; ohly the contrackions, on account of the Parallax, bil 


ed to take notice 


Mud opel che San, whidhs 
| thay beende a parrin Eclipſe of that luminary, it Will be of the fame Þ 
dame with the fubjent in hand, © add fomething here in the general, 


of the Sun and Moon.. For when theſe. are. understood, the Eclipſes of 
Jupiters Moons, or Satellites, will be cafily comprehended, as being of 
'T "a ſame'fort; and when this is done, we may 
| what ufe may "be made of all of them in Geography ; and Chronology... 


1 


— 


Siam undergoes. no real 
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- And firſt, then, an Eclipſe of the Sum is cauſed by the interpoſition of 


the opake body of the Moor between the Sum and the Earth. But as the 
iminution of his light, this is, more Nan : 


king, an Eclipſe of Me Earth. 
3 2 g 4 , and caſts a ſhadow, cher op ake 


As the Earth is 3 body 
bodies do, an Eclipſe of the Moon is cauſed by her falling into the Bade 
of the:Barrh. This, we have feen, was underſtood long ago; but from 
what-is ſaid by Platarch, in his life of Nicias, it appears that the doctrine 
of ſolar Faliples was but little known among mn Grighe: As late as the Pe- 
loponnefian war, or the year before Chriſt 431. 


An Eclipſe of the Sun can only happen at the time of the an, 5 
or at the new Moon. And an Eclipſe of the Moon can only * 1 


| the 9 Moon, or when ſhe is in oppoſition to the Sun. 


ſes of the Sun and Moon are of two ſorts, either total or partial. 


If che whole body of the Sum be ob/tured, or covered by the whole 
body of the Moon, that is called a roral Eclipſe of the Sun. If only part 
of the Suns body be covered by the Moon, then it is ſaid to be a partial 


b Eclipſe of the Sun. And the more the Sun's body is covered by the 


 hameter divided inte twelke parts, or digits. 


| verin ring part of the Sun's luminous dilk. Here t 
the digits eclipſed are ten. 


will be all that time which is taken up by the 


Aeon, the greater the Echpſe of the Sn. 


Though the Sun k 
diſtances, they appear like flat round\{ubſtances, 5 are called die. 


- 


Theſe diſes may be ſuppoſed to be divided by a line drawn through the 
the center, called the diamerer of the die. And that diameter may be 


ed iffto n eU parts, ealled digit. 
In folar-Eclipſes, the number of theſe yoo! covered by the « opake je 


5 of the Moon; wilt be the digits eclipſed. . 


Let ABCD be the je of the Sun, BD its 
Let t AECG be the opake diſk of the Moon co- 


"The p. points A and C are called the cups, on 
2 And in this caſe the Sun will appear * 
horned like the Moon. 

An Fclipſe of the Sun may be conſidered as 
Wia Wo articular, - The general Eclipſe 


ſhadow of the Moon in paſſing over the ſurface of the Earth. The 


particular Eclipſe will be all that time which an Eclipſe laſts, as ſeen 


at any place in particular, 
If 


the Moor are. ſpberical, yet, by reaſon-of their 
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If ABCD+be-the diſk of the Moan, ABCG. a ſection of the Earrb's 
Madow at the diſtance of the Moon from 1 che Eenihg then t Will 


be a0 partial Eglipſe of che Mom 3: and 1] eee ge d Will 
e ten. A te ane or ynilfogt 
If the difl: of the Eatth's ſhadow ede cove redthe Moon, en 
that would have been a total Eclipſe of the MM⏑ͥwrix. 


If Eclipſes of the Sun and Moon are cauſed in the. manner above re- 
lated, it may be aſked, how comes it to paſs that there is not an Eclipſe 
of the Sun at every cbange, or ne Sa and el of the "Moo 
at every full Moon, or oppgfitſ ...d ole 
But this ariſes from that ee the Moon's Notes, which hath 
been mentioned before, ww will be more fully conſidered hereafter. 
W For if ABC repreſents the plane 0 
„ e de Eeliptic, and the diſtance of the Sun 
| and Moon from the Eartk be ſuppoſed to 
be conſtantly the ſame, as likewiſe the 
5 . Angle of the inclination af the Moon's 
Orbit, to the plane of the Ecliptic, then 
55 1 ſupppaogiths Bu ſtand ſtill at 8. and 
the line of the Notes. to be always .in the 
ppoſition AC, or at a eren with! the 
San, ahi this can 0 any Eclipſe at all... ä 
For the Earth being ſuppoſed at E, and the oon at I, in het out 
Orbit, the plane of whichs\hercirepreſcented; by AMC, if this he lifted 
up above the plane of the Ecliptiel here repreſented by ABCD, making 
the Angle MES about five, degrees, then the Moon, 8 ſeen Ra 
the Earth at E, in conjunction with the Sun at M, yet will be above 
the Sun, and Wie ene l tt will High: no part 82 his light from the 
Earth. 18 2 14: 2 Hin 18 At 1-236 
; Whbar i is thits dad. upon Gapoſitath of the plane af the! Moon' 8 Orbit 
being raiſed above the plane of the Ecliptic, will equally, hold, true, ſup- 
poſing it depreſſed as many degrees below thas: Plane: 80 0 in both 
caſes there can be no lar Echple at Abo 
If the Sun be ſuppoſed to be at reſt at 8, . the line of the Moon' 6 
Nodes AC to be always ſo too, and to lie in conjunction with the Sun, 
then there would be c . one > of, tho mage and another of the 
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ar ber aha Earth briog: at E, the-ſhadow |. 
of it would fall upon the Moon, now at 
full, at A; and the Moony in conjunc- 1 
tion with the Sun at C. would ee 
light from the Earth at E -- | 7x 
No Eclipſe, therefore, of the dab or 
| Moon, can happen, except when: a 
Moon is in, or ugur, one or other of Bel! 
: Nodes, i e., in, dt hear, the plane of the 


Ecliptic. | And that ſhe is not ſo every full and: change, ariſes From this 


 motich of her Nodes. 


It remains, then, only to enquire within what diſtance of ber Node 
70 che Moon muſt, be, in order to hide any part of the Sun's licht from: the 


| Earth, or to cauſe: what is called an Erlipſ of the Sun. 


Let T be the diſk of the Earth; M the 
Moon's ſhadow at the diſtance of the Earth 
from the Moon, MN a portion of the path 
of the ſhadow MT, erpendicular to MN, the 
neareſt approach 85. e centers of the Earth's 
At and Moon g gh 
MIT exceeds the ſum of the ſemidiameters of 


the Earth s: diſk, and the Moon's ſhadow, it is 
lain the ſhadow will not burn the Earth, and conſequently d the Sun 


ill not be eclipſed at all. 

The lines: continuing the Rar as e 15. 
now the line joining the centers of the 

Earth's 4%, and the loon's ſhadow, at the 
: diſtance of the Earth from the Moon, be juſt 


- -:equal to the ſum of their ſemidiameters, it is 


þ 1 * / : 
* - %, 
LN as 4 ( 3 
c 
* p, 5 ; : 
SS S 8. * 
- 4 __ 


If, at che time of the: into 05 of ©. 
e eee the line MT is leſs: than the ſum 
of the ſemidiameters of the: Earth's diſe, and 


plain the ſhadow: of the Moon will: but. juſt 
touch the Earth; but the Mota will hide no 
part of the San s light from anpfoß the Earth's 
| inhabitants. n 


the Moon's fbadaw,' the Moon will hide ſome 


part of the Sun's light, her ſhadow; falling upon -x 


the Earth, to whoſe inhabitants, ſome where 
or other, the Sun will be partially eolipſed. 


dnn. Then if the line 
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H L oa 0 F. As T T.AONO M: > OH 
MS WP: £ the line MT. the neateſt pf the 
centers of the Eatth's 4, and | 
od be equal to oe. hm; e — 
femidiztnetar,! the Moon's /radow' with fall in- 
= tirely upon the Earth, and there will be, ſome 
1 . Where ot other, a fotal Eciipfe: of the Sun. 
n 5 If the diſtance between the centers Mr be 
BOO till leſs, as here, the center ef the "Moon's © 
- fhidow will fall nearer to the center of the Earth's.diſk ; che time of the 
Ahadow's paſſing over" the diſk: will be the longer, and conſequently the 
: ener ds Eclipſe will be the reater. f 
pon oli nnd of the Ecliple,' as ſeen; at any particular place, depend 


N er . 
irie chioe points M, N, and T, coincide; i ze 

| if the Moon be in her Node ieſelf, the center of 
the ſhadow. will paſs over the center» of the 
Barth's diſk, and W Bert will be * 
'- pothble; 

This diflc of the Fart! is a Circle, had: ra- 
| * e or ſemidiameter, is the difference' between 

the horizontal-Parallaxes of the dun and Moon. 

The Sun” - ente Parallax is eſtimated, by Sir uac Neton, at 
10 ſeconds of a degree. The diſtance of the Moon from the Earth i is 
continually changing, and therefore ſo is her horizontal Parallax, x 
depends upon it; the ſemidiameter of the Earth 8 4. eren will not 


always be the Game. ft 

"Let S be the San, M the Moon, and AR « erde 
of the Earth's ſurface. Let there be drawn the right 
line CDE, touching the Sun and Moon in the points 
DL and D, and meeting with the ſurface of the Earth 
in E. Let there: be drawn, likewiſe, the right line 
FGH, touching the Sun and Moon in the paints F and 
G, and meeting with the ſurface of the Earth in H; 
then all thoſe places that lie between E and H will in- 

tirely loſe fight of the Sun 8, by the interpoſition 12 
the Moon A, and there the Eclipſe will be foral. 
Let there be drawn the right line FDI, touching the 
Sun and Moon in F and D, and meeting with the ſur- 
face of the Earth in I; then all thoſe people that live 
beyond I, towards * will ſee the wa body of the 


Sun 


/ 
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Singtalvriſmetind, 0 tas — to thoſe between E and H; 
that is, to thoſe, beyond I. N there will be us Eclipſe of the | 
r DD Deed! of Hol" 
If we line CGK n hath bien Aid here will Sally 
hold true of wen as live beyond KR. towards B, who will ſee no Eclipſe 
| of the Sun likewiſe,” Th <7 Hy : 
But if we draw; the lines LDP, NR, they will cut off parts of the 
Hund body 5 and therefore to ſuch as ive between I and P, and K and 
R. the Sun will appear partial And the nearer tlie n P 
and R fall to E and H, the more will che Sun appear eclipſed. 
All thoſe places, therefore,” on the Earth's ſurface, that lie 3 
E and I. and between H and n be more and more nen the 
err they lie towards I and K 
46 the lines FDI, OK. revolve sboue the line SMT. as an axis, they 5 
wit form à Cone, which is called the Cone of tbe Penumbra. * 6 
And if the line ODE, FGH, revolve about the fame line SMT as an | 
a 4 they will form a truncute Cone, whole inverted baſe will contain 
'all thoſe places that are involved in the /otal ſhade. a 
If Echpſes of the Sus are cauſed in the manner above related, and 
the Moon's! bad is io much leſs than the Sun's, it may be aſked how it 
comes to paſs that ſhe is able to hide from us the whole b * the 
Bent U this gives the following 24 


PROPOSITION * 


5 1 1 apparene g 


ec ts are 1 the Angles under which 


woo = 
1 — 
4 © 
2 . 
- 


5 are ſoen. 4 | n PP 
Bog whence®i it ah aig, that * 


ſmaller object, as CD, be ſeen hy the eye at 
Es, under the ſame Angle AE. With. the * * 
Ma” larger object AB, it w ill idtirely. cover . 
Hut if the ſame ubject be removed into P72 
* ſituation ed, at a greater diſtance from the 22. PR as to be ſeen only 
under ihe Angle 2ES, it will hide no more of the object AB than the 
part ad. 6 
18 therefore, A is the ee cb the Moon, and E an eye placed 
— pon; the Earth, viewing the centers of the Sun and Moon in the fame 
5 — line, the Moon wil , in; the farmer caſe, intirely cover the whole 
body of the Sun, but, in the latter * it will cover only a part. 
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*leſs Angle than that of the Sun, it is evident, from the l 


(bc pere or dea e been * As the 
 \;;Barth. 1 in one of its F [4G a8 E, it IS, PR * 


different diſtances from the Birth, wo. en Fe 
ET 3 A ſhe will be in her Ap 00 pink — i 


* 2 

e 4 * 

i 2 8 £ * * s 
F 377 ct + 


BO A e Tf #: pen Ua hell 66 % Dales Kult e 
Will be in lier Prrgee, or at her neareſt diſtance from the boi whete bl. 
apparent diameter will be the granit C A by BEES bros 


And ſince the Moon may be in conjunction widh the Sun in any part 


aß hey; Orbit, as A, B, Ps , it is plain that her diſtance from 574 
Earth, at that time, may be different, and conſequently, her aparemt 


ear under a 
Propoſition, | 
that the Moon will not cover the whole body of the Sung which, there- 
_ ego will feem like a ring of light — the Res che Moon. 
"OB vm tales: theſe ene. „FFF 


diameter different. If, jerefote, that diameter. ſhould 'k 


4 £91965 3% A 116 8b 5 Wi, © i 
AN * 0 EAR * CEL PSES.. LE 
it EI 331 * FFF "2g arty: A N 11 7-1 ttt Y > 


"ta fuck Ecliples as theſe the ſhadow dt lle Moon 
doth not reach the Earth, as will be Fa 4 underſtood. 
buy the following conſiderations. | 
| Let 8 be the center of the Sun, M the center of 
the Moon, SME che axis of the Moons ſhadow. Let the 
line BCE touch the ſurfaces, of the Sug and Movn, and 
make, with the axis SME, the Angle BES. Let AD be a 
portion of the Earth's' ſurface receiving the Moon's ma- 
dow. If the Sun be at His Breateſt "diſtance from the 
Earth; that is, the Earthi be in its aphelion, then the Tine 
ME, the length of the Moon's ſhadow,” will Be about 60 
ſemidiameters of the Earth. But the mean diſtance of the 
Moon from the Earth is but about 60 ſemidiameters, of the 
Earth; therefore, if when the $ at, or near, his 
greateſt diſtance from the' Earth, 12 if Nip in conj juction 
with him, mould be at a, greater diſtance from 125 Earth 
A © than her mean diſtance, it 1 ale We be 2 
1 not 8 the Earth. 


f 


1 ety of happen. 

If we could know how-much of the Earth 3 \' TR 
involved in the Moon's reral ſhade; let M be the center of 
the Moon, and the center of the Earth, of which 
AEB@ will bela portion. e en ene 344;þ 5607 n 

By What hath. been already aid, all that ſpace compre- 
herided between E, B, will be involved in the Hotal 

Malts in Ji tb hilly eng 0, « 

That we may not trouble ourſelves N a Awieth # 105 
caſes, | let us ſuppoſe LM; as above, to be 60 ſemi- 
diameters of the Earth; and let us ſuppoſe, farther, the 
diſtanee of the Moon from the center 80 the Earth to 
be her leaſt diſtance; r is, about 35 ſemidiameters. 
Therefbre, it will be, TE: TIL. 1. 4. | 1 

: In this diſtance of 5 Sun from the Earth, the Angle TLE i is about . 1 
. Soll neee by what was obſerved long ago +, it will be, 


FF 13 ;4 ttt 


111: FKi; 2 * 20¹ BY * : Sine 5. 500 Wt Sine 1⸗ 3 20” . 


But the Angle ETM is the external Angle of tke Triangle ETL, d | 
therefore * equal to the two internal Angles TEL and TLE; and there- 
fore, in this caſe, - qual 19 19' 10", the double of which will be the 
Angle ETB 2 20 FLY 20 (Tie, meaſure oa which is the Arch of the 
Earth's periphery E, - ©. $08 

„But! in I are 3600", which e! to Go. geographical miles ; F and |. 
2 "ge 20” are yp ron to 9 __ 2 eren it will be . 
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360; | 60 miles :: 9 9590! : 1158, 3 geographical miles. 


The Arch EB, therefore, will be wh to 1.58 geographical miles. And 
if we ſuppoſe the Cone of the me ſhadow to fall perpendicularly upon 
the Earth, and revolve about ML, as an axis, it will involve a ſpace on 
the Earth's ſurface, included WIR a Circle, whoſe Radius will be about 


79. geographical miles: , 
In Ant the ſame manner may the. ſpace on the Earth's ſurface, in- 


ee * the whole Shade, or the Penumbra, be found, 


7 1 iv. p. 8 25 Elem. lib, i, prop. 32. 


— 


83 2 e e e 


7 Fee | be the etnter ofthe Moon 0 0 __ 
th, B * Angle of Cons, of, the. 


. 9 4 ;of . 
5 Fami. 1 21 84 * 111 Kan q re Bf 169 26 BL t 
Loet us appel the apparent ſemidiameter oi t * 


che greateſt e ";: this, 
lkewiſe, will be equal to the ſemiangle pe pH. 
N the Penumbra, or FQGL.;: Fenn 2 Wilde, . 
3 Fhen, drawing; -the. ſemidia eter .of | EC 
5 2 endicular to CO and Ser it (a) Unity. nd. 
2 ing QL Radius, it will be 875 
Site . : Radius * e 
. "rn aire the Mon i flirts 
But the ſemidiameter of the Moon is to; the ſemi- 
＋ | A the Earth, nearly, as 28 t 0 Thee 
fore it will: "> 100: . 58,75 that i i, ene | 
$3.7 ſemidiameters * 5 22 5 
uppoſe now: the Moon to be at hep greateſt gy Sib 2 the Earth; 33. 
Fs will TL be about 64 ſemidiameters of the Earth, to which if we 
add Q. = 58,7, we ſhall have Q ce * e of the Earth. 


» % 
K. 


Then in the Friangle ns = C „ 0 1 ors, 
| 78: Q: 2 . Ns An. Sine TW > 20 Sine! Eee 
or ins complement vl png | A ef 15þ 36 


ON: .:. Sine: 16“ 23” 850 35 42 2 1 
| Wes et the external Ang mr ef te Triangle TOS. and keith 
ja, po to the two internal ones, 5 we take from: it the Angle'TQ&==16'.' | 

, We. ſhall have the Angle QTG.= 359 26, the double of which is 

4 Angle DTG 3 525. _ meaſure af which is the Areh on the 
Earth's ſurface DG. 

e 70 52. is equal to 4525 FO An 15 is- «equal 60 600 it will be: 


: 60 geographical.miles : : 42 52": 46 9a geographical miles. 


Ay in the Arch DG; this, therefore, will comprehend all FROG 
{pace on the Earth's ſurface within which the Sun will appear eclipſed. 
Both the total ſhadow; and the Penumbra, have been ſuppoſed Hitherto 


to form Cireles on the Earth's ſurface: © But this. is not ſtrictiy true; for 
as they fall, at different places, with different obliquity,. they will make 
Ovals, or Ellip/es, of different ſpecies. 

What hath hitherto been obferved on ſolar Eclipſes, is only in gene- 
* and with. reſpect to the paſſage of the Moon's ſhadow « over the in- 


tire 
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: FROM 1 


Bob Rifle. of tlie Eurh But with 27 to } particular. places 6n the 


Earth, it muſt be remarked; that total Ec of the Sun can be no- 
where of any long duration. The reaſon is, becauſe the diameter of the 
total ſhade is never but vety ſmall, the apparent diameter of the Moon 


not much e exceeding the apparent Gamiter of the Sun. That exceſs 
ſeldom amounts to two bn. — and that pace the center of the 
ſyade Wilk paſt over dn the Earth's diſſæ in four minutes of time. The 


ſtay, however, that it may make at any particular place, may be ſome- 


what longer than this; becanſe, by 4 rotation of the Earth about its 


_ own axis, the place follows or goes along with the ſhade.. 


Let E be the center of the Earth's diſk; _ . 
Pl the center of the Mobms Penumbra, t 
ths diſtance of the Earth from the Moon, PE 9 
the neareſt approach of thoſs centers, and PN 9} 
the diſtance of the center of the Penumbra from EF 
the Ecliptic:: - ': Dr 
The Adgle Pm elk be the Angle ef th © et 


| Moon's way with tha Ecliptic, which, when 


biggeſt, is about 5 30. Therefore N will repreſent 8 7 Moo 8 Node >. 


PE, when biggeſt, will be about 1* 34 30“, or 9415 therefore in the 
right-angled- Fg PNE it will be. 


Sine PNE (5% 300 : Rad.: : PE (943) : NB=989.9, 
or, in round numbers, g86' = 4 16026. 


Unleſs, therefore, at the time of the en dle Moon be 


within 1160 26" of the Node, the Penumbra will not touch the Earth; and 
conſequently there will be 7:9 Eclipfe of the Sun at all. This 160 26 
for. lar Ecli = is called the: 


1 Hos 'ECLIPTHC L IMI T. 


Alfter whoe hat been ſaid: upon 2 Eci l pſes, it will not be e difficult: to, 
r What i is to follow upon. 


4 


10 "LUNAR LIS ES. 


For -as the mr were cauſed. by the Moon's ſhagdgw falling upon che % 
of. the Earth, fo lunar 9 are cauſed by the Earth s ſhadow. falling 


upon. 
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STORY: or HER 
br * 51 8 41 5 
r 1 ee 
RN ili Earth, and M the Mobn; , 

RH len into the ſhadow of che Harth. 

N „ Ag is the diameter of the ſhadow: 
ae ali diſtanoe r ea the Barth WY 


L 


9 bt Let nom M be the Moon, E the Barts 


n at the diſtance of the Moon from the 
Earth, at the time of the oppoſition, or wales 
Moon, and N the Node, .and;/ME: the neareſt 
approach of the Moon's center=to the center of 
the Earth's ſhadow-ꝭ there; it is plain that if ME 
exceeds the ſum of the ſemidiameters f the 
Moon and the Earth's: 3 there Will be "0! 
aß of the Mam at all. 
But if ME is leſs than the ſum of thoſe oy 
| midiameters, "then that Brie wall” be.” SEES 1+ 
4 * TICS — 45 i * ie ende 
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TR if ME is les this colic 
ar ſeqyicliameters, then bar, Eclipſe will be 


— 


Sir Aches Sho. 
"It at 12 time of che: 5 = [apa 
is in the Node i then the wan a 
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and its duration the longeſt poſſible. 
The longeſt that any Eclipſe of the Moon can 
laſt, is while ſhe deſcfibes ſuch an Arch as AB, 
which is equal to four of her diameters, or 


about b. two a ee. But this ſpace the Moon van An deſcribes i in ron A 


four honrs time. 


* > . 7 + 
” ? 1 : 
4 » 4 D . 5 
1 — * — 
5 - 4 1 
4 * 
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Since 
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Wool touch the hade: ph 


of voy Earth; without falling into it; when 
the center of the ſhadow is at one particular 
diſtance from her Node, as NB it will be 
found, by calculation, that the diſtance NE 
cannot exceed 12 35%. eee for lunar 
| Bo Beers i is e the 5 : 
SOME Hed ow $4) 
ab eee 48 c L LTA c L 1 M * Th 


N ; "LEY in} 4 A FF 53; "I . 
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This W is A in the ſame manner as was the Ecliptic Limit: 


for ſolar Eelipſes. For the Angle MNE, the inclination of the Moon's 
way to the Ecliptic, may be eſtimated at five degrees; and ME, the 
neareſt approach of the centers, will then i. i. ug 155 minutes. 
r ne will be 5 Mev 4) . 1 2 1145 9 iii i 


. 8 * 175 af Radius:; : 66. : X 7577 = = I2® 37 NE. EE 
bath bees ad on this doctrine of Retipfes, we 


4 r 


* And eee 


may obſerve, that as /o/ar Eclip/es are cauſed by the ſhadow of the Mon | 
falling on the diſk} of the Earth, but lanar Eckp/es by the Moon re- 


ceiving the diſk of the Earth's ſnaddow, at her danke: from the Earth, 
7.'e. by paſſing through the cone of the Earth's ſhadow there; and ſince 
the at of the Farth, in the former caſe, is much broader than the diſk 
of the Earth's ſhadow in the latter caſe, it will follow; that the ſhadow 
of the Moon will fall ore frequently on the broader diſk of the Earth, 
than the Moon ber/elf, ſo bene lefs than the Earth, can receive the nar- 
rower diſk of the Earth's ſhadow. 

There will, therefore, in general, be more Eelipſes of the Sun than 
of the Moon. And yet, with reſpect to any given place in particular, 
there will. be more Bel er of the, Moon than of the Sun; which is juſt 


5 contrar 

' 2 an N & thar F-/) 2 of the Moon are viſible to all aces where 
the Moon is above 1h; ARA. But this doth not hold good with re- 
gard to Eclipſes of the Sun; for an Eclipſe of the Sun may be vi/ible at 
ene place, and inviſible at another; though the Sun is above the Horizon 
of both places. This depends on the Moon s Latitude at the time of 
the vi/ible-conju a ion at thoſe places, and the Parallax, WIR, as we 
have Ark " geprefſes her in the perpendicular. 


Hence we ſee a reaſon why Drogenes Lovrthal may be- cicbited; when 
| he. tells us, that „ Rog _—_ time that the Zgyprians had obſerved 
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832 Bale of the Moan, hey. had eee, als: 44 Kanus of 

ths Sun . > ITE : "456 i *. W N . 3 
But where theſe, Ecliples naw; or y 

in particular, he hath not ſaid. And ag neither times; 

-cumſtances, are noted, nar any mentien is made of ws in — Hl i 

Koop they” were, -prakekly;: det daun A er e n 


"And henes we my form the two following general | 


PINS 4 „ hy „ | 
5 { * oO. 9 A 1. * * * 5 . os >. 


71 bs Agel 


"The diy off the: nad, ad the hour of of the night bong gion, 4 to 


find all thoſe e on (the. W wean 
19 642 Ain The 


viſible. FFC 7 235 1 

The day 5 che on ane ee yy Sun's — — a1 be 13 
the wooden Horizon, and 8 his declination on. the braſs Me- 
ridian, Bring that point of the Sun's declination into the Vertex; then 


will che wogden Horizon repreſent 6 Circle haypliog Bam and dark- 


neſs in the Copernicen hypotheſis, 8 
II. Bring. ti e place for which the 85 is giyen (wppas Londen) to 


the Meridian, and. ſet - the hour- index to the hour given. Turn the 
Globe till the hour index points to — at noon, then will the Sun 
be vertical N and all thoſe places that lie under the Horizon will ſee 
that Eclipſe of the l or bringing the Antipodes to the place where 
the Sun is vertical into the Zenith, all thoſe places, e Ti en 


will be viſible, will then. lie above the H iron. FF 
% * © 8 8 * E S N 57 * £ & 1 
„ . g , * 2 ; $I * 8 Os Wh: _ : 21 17 * 5 135 "+ 8 


beranſe lunar 2480 oke ſometimes for a lo while RODE 1 
may be ſeen in more places than in one N of the Earth; 90 


by the Earth's « rotation about her own axis, during the time of 
Ecliple, — wl 1 in W W aſter the W - 


begun. 
TI * B. ae E *. 


5 


* 


The Aar the . and the hour of the day, noi - gad 
all thoſe places upon the Globe where far ere eRY ible, if it 
me: a. central one. 5 2 997 ene 


t hls Bü sn 
— _ 2. 


|'$ 


4 Find, as in he wy 'roble o the Sun's place, Klo'declination;: andthe 
place where he is vertical at the given hour. 


the place to which 3 is den vertical 170 the Zevith ; . 


2 then dome. par of (the M ge val de eee N "within the 
- - NT raja r 0 e ; ; 
: by 3 5 of e Inch m Gola Eclipſes,”: 420 ti Latitude „ which 
the Moon commonly hath at that time (however ſmall) there is no cer- 
taintyip determining the places where ſuch ' folar Eclipſes will be viſible 
by tie Globe; but recourſe muſt be had to calculation 
a Eclivfes of the Sun are cauſed by the Moon paſſing haha him 
and the Earth,” and Eclipſes of the Moon by her falling — the ſhadow 
5 of the Earth, as already explained, ſo it is evident, that when one of 
upiter's Moone, or Carel! paſſes between the Sun and his boty, there 
ith be an Echpſe of the Sum to the inhabitants of Jupiter. 
And again, when one of his Mfoont, or Satellites, falls into his ſhadow, 
that Satellite will be eclipſed, as was obſerved” before of our Moon. 
Under this head of Balioſer then, and confidering the Uſes that are 
g make of Ecl, y; of theſe Satellites in 2 the Longitude of places, it 
"all not bs ann to the ſabje,” to introduce here the f 


II * XR 0 'B LY E MI. ae 


= "The day 8 heur* 2 an Eel 2 of any one of Fupiter's Satellites > 
iN iven, to bod: upon the Globe all thoſe places Where it will 


be vifibleQ.. 
The day being given, the Sun's Ace and declination will be given. 
Bring that. point of declination into the Vertex; then will the wooden 


Horizon repreſent the Cirele boynfling lig light and darkneſs, according to 


the Cofernican hypotheſis, as before. 
Bring the place for which the hour is given (ſuppoſe London) to the 
Meridian, and ſet the hour - index to the given hour. ; 

Turn the, Globe till the hour - index points to twelve at noon ; then to 
all. thoſe places that lie on the edge of the eaſtern Horizon the Sun 
will be ſetting. Mark thoſe: pron by Gang a line with chalk, or a 
black lead pencil, over them. 

If Jupiter be in conſequence of the Sun, he will ſet after the Sun ; 
thereto ore find the declination of Jupiter, and elevate the. Globe for his 


declination, as was done before for the Sun's, | 
| * H h Count 


v 
* 
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2 


* 
3 
208 


1 | 


« ens RX Aran. 


2 Piter, al owing 15; degrees to. {wi Then turn the: 89 
till de bew inder reine to that difference of ti aſcenſien;/anddrew- 
ing e along the oaſtern ſide of thd: Horizon, that will 
_ pals over all thoſe places to which: . will fag evi wy | Therefore | 
the ſpace comprehended between e two lines, will include all thoſe 
N where up iter will be viſible from the ſetting of the Sun till the 
of Jupiters e RI ent] ere nn 
F * 5 831 4.4 een by 


Sun and Fugiter, a8 — and elevate, che Globe en, Aud, 5 
| likewiſe, the laces to which. they will be en 2 dre, Iny draw = 

the lines on the weſtern fide of the Horiz eie lines will in- 
clude all that eee ee "ll be. viſible: between the 
time of his riſing and that of COR Sun 3. and. [conſequently all thoſe. 
Place e W " een eee | 
1 7 wy. SL 6 Ne Nn 7 
5 * A. „ 7 Ra © E. IEA, # 5 A 


N 1 A . Ib 

This. year 2 * June 25 K- n e v have bs 1 oa 
Sun's place 5 =D Cancer 35 46 30 

The Sun 's declination Nor 5 do. 


Teo 20. 29 oo 
£5 14, 15. 32 0 


Jupiters place — 852 0 
x; Fee declination North. e 
Sun's right aſcenſi ann 1 l 
. nyo right aſcenſion. = LES tl = 5 _ 30 00. 
Differenee e 8 05 43, 30. 
This diffetence'; ves, in time, 1 5 2 e 1 
 Elevate the Globe for the Sun's e 23% 25 


Then will the wooden. Horizon rep reſent: a Oo RA and 
darkneſs. Suppoſe the time of — — — Jupiter's firſt Satellite to 
be at nine clock. Bring up Landon to the braſs Meridian, and ſet the 
hour index to nine. Turn the Globe, till the hour. index points to twelve 
at noon; then will the Sun be vertical to ſome; place in the 'Pacific 
Ocean, and he will be ſetting to all thoſe. that lie in the edge of 
the eaſtern Horizon, as to Terra e ene * Brazils, 
Treland. „ ͤ fe. 


42 0 


| | e 
0 E 
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2. Fapirer's declination; and betaufe he is 
2 2 25 therefbre ſets after him; turn the Globe 

h ad points to the difference of right aſcenfion, a 

5 e. 2 Then draw s line along the edge of the eaſter 
Horizon, and that Will paſs over all thoſe places to which Jupiter w 

be ſetting, as the Ethiapie Sea, the coaſt of Aſia, to the Eaſt of Stcily 

and Italy, and the entrance into the Guliph of Venice. | 

And all the ſpa en rave 8 cheſe two lines will include 

; all the plices whi . upiter's Satellite would be viſible. 

Having ſeen the nature of Seip . in general, it will be. proper, in 
2 5 ror next place, to take fome notice of the ee wr By NA be 
Et og Waage n emed woe „ 


I. Wich refp % CHRONOLOGY. 
45 7275 "IF Wich reſpect wGEOCRAPHY. 


w/ to the gelt of eee may be obſerved, that ad can to the 
date of ancient tranſactions with ſo much accuracy as Eclipſe of the Sun 
and Moon, whenever they can be had. 

We ſaw before in what manner the-concluſion of the war between the 


Lydians and Mader is fixed, by the ſolar Felipſe foretold by Ti bates, to the 


Year before Chriſt 603. | 
It is by means of a lugar Eclipkl chat there i is diſcovered a miſtake i in 


placing the vulgar Era of Curr. 
For it is well known that Chriſt was born whilſt Herod was king of 
Juden. But Toſepbus ſays 2, that there was, juſt before the death of 
Herod, an Eclipſe of the Moon, and this Eclipſe was in the night be- 
tween the 12th and 13th of March, and in the 4th year before the vulgar 
_ Chriſtian. Era. This Era, therefore, -cnght-to de carried back, as it ap- 
Pears, three whole years at leaſt. 
"Lk 4 it is well ee from R +, that when Xerxes the 
from Sards, in his expedition; againſt Greece, there was a very great 
ſolar Eclipſe ;/ that this terriſied the army, who looked: upon it as an ill 
or of their ſucceſs; that Pytbeas, who had a fon in that army, be 
erxes that he might be diſmiſſed from ſerving any longer ; that 
s not only refuſed the requeſt, but likewiſe ordered the young man 
3 5 cut in pieces, and that e e march deen the parts 
of the body, Sy 
| . Antig, 1 lib. xvii. cap. 1 + Page 305. 
HE Theſe 


Eng well den nt ah time, bor Heros ente. Theta, 
ther is as certain as any hiſtorical evidence can | 


$4 


1 ; 5 This.expedition of Xerxes is commonly fixed By the te ; "4 
13 | hogy, that is, by comp ry ty the Ong Conſular Faſt, and of 
the irhenian Archons,. to the year before Chriſt 48. 


„ And yet it is certain, that in abe year before Chat 486 there was ne 
1 folar. Eclipſe at all in the ſpring· TCC my 2 avs S021 Ho DA 
7 But the Chronology by Olympiads, \Confalar-Þ af; and: the like; is not 
o certain, but that we . to depart from ãt, when we have 
| | good grounds for 12 doin therefore, though there can be found no 
ſolar Eclipſe in ſpring = the year before Chriſt 480, yet we __ | 
_ find that e years afterwards, or in the ſpring of they: A hte Ch 2 
478, there was à very great u, Echp/e. But th n i 
able im ts conſequences, and of ſuch importance in Hiſtory, | 
conſidered at large in a ſeparate Diſſertation. From what hath. been — 
It fid, with relation to this Eclipſe, it ſeems evidently. proved, that ee 
= came into Europe two years-later- chan the comman 3 makes 
| him to have done. 57 ee ee 9 
The only thing that can be objected aha?" Eelipſe is, t Hat · we a Mar 1 
tity of ,obſcuration at Sardis will hardly be thought adequate enough to- 
| the effect. But there is a difficulty, it is well known; with regard to 
— ancient Eclipſes; ſo that their quantities, by calculation, 46 not Mays 
| | ſuit with the hiſtorical deſcriptions of thema & 
This difficulty ariſeth from ſeveral cauſes, either Rehn Iſe 3 in the 
ile themſelves; or from that ſmall accellrration in the Moon's mean 
. mation, na, firſt by, Dr. Hualley, and before mentioned; or, laſtly, | 
from an imperfection in the Geography of the Eat. For though there- 
are many catalogues of places to be. met with, as thoſe of Prolemy, Abul-- 
feaa, and Naffir Eddin Ertufi, in which their Longitudes and Catitudes- 
are ſet down, yet none of them are ſo exact as to be fully depended: on. 
Smyrna is better known than Sardis,” and lies nearly if the ſame Lati- 
tude with it; that is, in 3828 7% and in time, to the Eaſt of Green · 
wich, as ſet down in Dr. ; ables tables, 1h 49719“ By another caleu- 
lation, therefore, by his tab 5 Wed "will de Pens the following 55 


elements. 29037 e 8 Wier 
Time of the mean conjunction at t Seb — J 4 1 
E of tine — — 2 5 


N time of the . at Greenwich "225 o8' 37 


ye 


2 i tYome Da o 


: PRESENT TIME. 


10 229 61 oo, 
55 29 
44 30 5 


ia ff the 1 e 
— „Sun declination South 4p "4 A — Fe. n 
„ SOM Moon's Latitude North 5 . e 22.153 ary 27 
In clination of Moon's wa rites FEET 
VMoon's horizontal DG .- wit 5 5 674, 18 LETS 
-  Semidiameter of the Cn diſk 1 7 
. Sun 8 ſemidiamẽter | 1 750 


Moon's ſemidiameter- HERE TH Fl Mr 20 
2 Semidiametex of the Nabe n e 
/ * Sun's horary motion from the Sun Fn . 
e ee Smyrna from Ge" Ou 
Latitude of Smyrna North N 


"Nod by conſtrufing this Edi 1 7 theſs JN WK we. all find. 
this time of. the apparen Wau 80 at Smyrna to have been at 35 
1 at noon, and the digits eclipſed 111. And this agrees very. well Wai 


the eircumſtances of the Hiſtor. 


4 7. 
'F 


32 

54 2 
| 16 o/ 0 
: 14 59 I 
066 


10 f 


Bhat 


* 5 


13 40 


28 08 
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19 45 “¶c6. 
28 7 


5 Having in this manner =" EU by. Eclipſes, one or two Cale, 
| gical errors, it may not be amiſs, to take notice of one hiſtorical fact 

more, that may be eafily cleared up, and aſcertained, by another. 

Every one knows that Herodotus, and moſt of the ancient Hiſtorians, . 

ſay, that Cyrus made war upon, and conquered, his grandfather. A/yager; 

and ſo turned the empire from the Megdes to the Perfans.. 


On the. i | 
left the crown to hi 


enoþ hon fays *, that A/tyages died in Media, and 
s ſon Cyaxares 3 and. that Cyarares, having no legiti- 


male ſons, gave Media, as a portion , with his daughter, to Cyrus, his 


ſiſter's ſon F.. 


aue de it. 


- Cyroped. p- 57. Edit. One 1727. DD +: Ibid. p. 631. 


Theſe two accounts gun not reconcilable with: each Pot es and yet 
the truth may lie, perhaps, between both. Aſyages might die a natural 
death in Media, and therefore was not conquered by Cyrus contrary to 
what Herodotus ſays. Xenophon-doth not ſay, that Cyaxares did not after- 
wards repent of his donation to his nephew, and endeavour to take it from. 
him, and in the event was conquered by him. That Xenophon, how 

ever, knew. that the Perfans. came to the empire by conqueſt, is certain, 
notwithſtanding he thought. Propere. in his Cyropadia,. to conceal and 


For in his Atabafe, which is coins more than the Journal of a 
"March, and where things are related juſt as they were found, he ſays, 
that when they came down to the banks of the Tigris, they found a large. 


but 
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but agſerted ei ane Lari aan 
1 Modes he) the DN 2 mer ob Garnett 4+ che 
time when they 7004 the empire from thi Mee; 2 not able, 

„by any method, to make himſelf maſter of it. At laſt, however, a 
Cu coming over the Sun, made it r age ee g 2 7 
F ee e de egen 
. remarks to be made upon this Hage are, 7 That when X I 
„ aſked the people on the ſpot what ruins theſe mere? they pro- 
| bably anſwered him, 1079 Larrſem, l. e. | the rams of : that he 
this for one word, pl for the name of the ci, whic be- aeg in hn 
journal for. Lariſſa, a name that he was more familiarly acquainted with. 
; -2dly," "That t ough he calls it a Claud that covered the Sun, yet, pro- 
18 ary Informers | called it py nan, rhich eee any ob bac * 
ps” dly, That it is ve im bable that any ordinary Chuf dit be he 

r of ſo AA an 3 and therefore, the body of the Moon, 
intercepting the light of the Sun, at 4 time when the doctrine of Pilar 
Enhpſes was but Jittle underſtood, might properly enough be Lited p 
„ Ana, ot an obſtacle, and a Chud is nothing m 
FR Athly, That from a number of arguments, 2 long to be infifted on 
here, and which would require a diſſertation. in particular, it appears, 
that Cyrus finiſhed his reduction of the Medi = pire the year Rs .- 
. Chriſt. 547 ; and that this year there was a Tar: res and 
gris, "not. 


that the center of the ſhadow croſſed the Tigris 
The apparent time of the ire conjuntion at 


where. Xenophon's Lariſſa was probably ſituated. 


; Greenwich was Qthober 3 OP 47 304 16, 
| And the place of the Luminaries . e 9! 00” 
en RO Ac: — 2 - 4 44 | 
. Moon's 1 ——- w — 16 500 
Suns ſemidiameter 2 a= +. * 86/21" 


The farther particulars . 5 chis Eclipſe I have wh; treated of 
in the Philoſo 2 Tranſattions more at large +. 

_ Having ſeen what uſe may be made of Eclipfes: in Chronoldgy, me 

may now proceed to obſerve of what importance they are in Geo 
. And Nis naturally leads us to. confider . the. famous Problem, 


9 p. 237» Edit, Oxon, 40. t Vol. xlviii, Part. i 1. | : 
1 | without 


OTE .. 2 4 ut revs 2 rt I rt Cy „ ee H — . —_ ”% 2 wo — . 
F, 7 — 
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without which the art of 7 Noriguic 6 ue never be e to a; 

| and that i, for determining the BY 

LONGITUDE. . PLACES. 


5 Ai 11 is mea by the Wengen 7 Pie hack been "lies Aleve: 8 
And in what manner the Longitudes of Places, once known, are found 
by the terreſtrial Globe, needs but little explication. The ng et is, 


. l 
„ 


| i 70 to find the Lngitude'of Haves, in order to che een in own. 
Maps, Or on Globes. „ : + | 
N is the grand Problem ſo ale talk'd' 8 „ 77A ltde- 


| Eee ;- and-conſiſts only in finding the difference — the Me- 

ridians paſſing through ay; ted) en eee rg, de in Ah of the 0 
e Circle,” 

The nature of this Pedidem,. ions in: 6f avoids: 


I. To find the e of any pines at land 3, or, 
een, 


The difncul of the former, * hath been from already, is in u man 
ner ne But to find the Longitude of a ſhip, at ſea, is ex- 
tremely difficult. It is of ſo fal conſequence to 1 75 preſervation of 
men's lives. and ſhippi © that liament of: Creat- Britain propoſed 
a a reward of 10,000 __ it extended only to 10 of a great Circle, . or 60. 


22 phieal miles; ge if found to 4⁰ ſuch miles; and 200001. 
perſon that. d it within * of a great Circle, or 30 geo- 
grap aphical mile. | 


There was. alſo another Peel That any Er diſcovery of the ſame 


"MY Longitude, ſhould have a proportionably leffer Reward. All which was » 


to be determined by-Commiffioners, named in the Act. 
Of what uſe it is to know the Longitude. of places at ſea, may be 
ſeen, in: the following inſtance. , The Editor of Lord Anfon's Voyage, 
ſpeaking of the Iſland of Juan Fernandez, adds, The uncertainty we 
were in of its poſition, and our ſtanding in for the main on the 28th 
« of May, in phe ja to ſecure a _—_— bid g, when we were indeed 
extremely near it, coſt us the lives of between 70 and 80 of our men, 
« by our longer continuance at ſea. From which fatal accident we 
5 might have been exempted, had we been furniſhed with ſuch an 


* account of its ſituation as we could fully have depended on _ 


1 page 160. Edit. 8 vo. 
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But another uſe of knowing the ook at I ef . 


Voyages, is to know the ſhip's e This hath 2 wal taken 


notice of by Captain Damprer 1. 
„One great reaſon. (ſays he) why. 


ought to keep 


5 he difference | 


of time as exact as they can, is, that they may be more exact in their 


7 e iEatitudec. For our: tables of the Sun's declination 


ing calculated 


an er the Meridians of the places where they were made, differ about 


I 5 12 minutes from thoſe parts of the World jour lie on | their of 
Meridian, in the months of March and 8 f in Prop 
tion to the Sun's declination, at other times 0 he year alſo. ' | 

_  * ſhould they run farther, as we did, the difference would till increafe | 
oh 66. er them, and be an occaſion of great errors. * 

8 nen, in theſe voyages, are hardly made eblible of 

kes ; this, though ſo neceſſary to be obſerved, for want of dul) attending 


. Yet even able ſea 


lite 


% to the reaſon. of it, a8 nit "happened ea. No Wan "our own | 


"is Gran" * 


„ A A or WS 


An exailiple of aid! tay not be amiſs. 


ag. + 


Suppoſe, then, the Longitude, of the 25 to 355 120 FR to 2B 


Vit from London. This. Will "Eight hours in time ; conſequently " W 


it de noon; there, it will be on 1 our o'clock in the morning at London, 
Let the Sun's Meridian altitude be, 14 Wario, bo en and hp 


time loner tid 12, 1764. e e tb 


\- Lee the Sun s * by 15. mcg 
of Landon, April the 12th at noon, be 


E e Meridian 


And for ris: tie 11th at noon be — N . 125 
The difference „ — - „ - * - 


Suppoſe the Sun's motion, for that times. to he wilde then it vin 8 n 


8 


2: 22 u BÞ; 75 20'.. 


14 


Then the Sun 8 . as e 1 520 1 


Change in the Sun's declination for 8 hours 


Sun's true declinati n 


_ Sun's Meridian altitude 2 be, 


_ Sun's declination. North ſubtra ct 
Height of the Equator there I. . 


"A The camplement of which to go? is the heigh 


the Po le, or the Latitude of the place 


t Vol. i. p. 377. 


* 


— 


pg 


* 


_ _ * 


5 15 - Migr'oo' 


7 2 20 
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Before we come to ſpeak of the ſeveral methods whereby the Longi- 
| Fude hath been attempted to be found, it will not be i e to premiſe 
the few things following. 
Let ABC be the Arch of a nbit Girls! in the 
Heavens, DEF a Meridian, or correſponding great 
Circle on the Earth, G the center of the Earth, C 
the Pole Star, E the place of a ſhip ;- B will be the 
_. Zenith, or vertical point to that E, and the 
Angle BEC the apparent diſtance of the Pole Star C 
from the Vertex Let Æ be the Equator. | 
= Suppoſe now the ſails along the fame Meri- 
Jia from E to D. When arrived arrived at D, the 
Angle ADC: will be the apparent diſtance of the 


Pole Star from the Vertex A. 
But the Angle ADC is greater than BEC 3 and e will be hs 


ater ſtill, the nearer the place lies towards the Equator AQ. 
5 The Pole Star C, therefore, will appear farther from the Vertex to a 
ſhip at D than to the fame ſhip when at E, i. e. more T. or nearer 
to the Horizon. And at laſt when the ſhip arrives at the Pole Star 
will lie in the Horizon itſelf. For becauſe of the immenſe diſtance of 
the fixed Stars, the ſemidiameter of the Earth vaniſhes, or becomes = 0, 
as hath been remarked before ; ſo that it will be the ſame thing whether 
the Pole Star be view om the center of the Earth G, or from the 
In this obſervation confified the eine art of Navigation among 
the ancients. Thus the pilot in Lucan tells as. ae | 


4 


1 le cum mibi ſemper is ahn : 2 
SBVaurgit, & inflabit ſummis minor Urſa Cheruchis, 
Boſphoron, & Scythiz curvantem littora Pontum 
| | Spettamus. Rurequid deſcendit ab arbore ſumma 
 ArQophylax, propiorg; mari cynoſura Jerevar, 
I. Suri portus tendit ratis.———— * 


— 


Po! 5 ®* Lucan Pharſ, lib, v. 


11 g Let 


. at AC, as bend Artbne; 3 
97 77 = 8 Heavens, and C the Pole Star, G the center of the. 
Earth, and GC the axis af the Earth produced to 
the fixed Stars. Let the Arch DEF be a Parallel of 
Latitude. Then, from the nature of à Parallel of 
Latitude, if a ſhip ſail from E to D, or from E to 
P, the diſtance of the Pole Star (C) from W Vertex : 
1 1 1 of: all theſe places will be the ſam. 
N I two given places, therefore, D and E., in * 
Sees Geure, are e to lie under the ſame Meridian, a ſhip, by not: 
varying its Longitude, will arrive from one to the other. An ;this will 
; be only by: raifing or deprefiing the Polmmeee. 
The ſeaman, therefore, by knowing the diſtance of! the Pole Star 8 
the Vertex at each place, and the ea of the Pole Star from the 
Vertex at any intermediate place where he is, as E, will know his 
: diſtance from either Dor E. If then he finds himſelf ta the outbward 
| of the place he propoſed ſailing to, he will know that he muſt, without 
varying his Longitude,” or keeping on the ſame Meridian, conſtantly raiſe 
the Pole, or ſail northapard, in order to arrive there. If he finds Himel 4 
15 to the northward of his e muſt do the like, 2578 copituntly de- 
EY run the ele. | 
If two given places, D ad E. "are 8 to lie in he! ſame Parallel 
of Latitude, as in the preſent figure, a ig] h not varying its Latitude. 
1. e. by not depreſſing or 1 the Pole, o Fhanging the diſtance of 
the Pole Star from fis Vertex, wilt arrive Gin. one to 'the-other.. 7 
But fince, in failing, it ſeldom happens that places lie either under the 
fame Meridian, or in 0 fame Parallel of Latitude, or if they do, in long 
voyages eſpecially, it is impoſſible, through winds, or currents; to avoid 
changing both Loxgitude and Latitude, the nature of the Problem before 
us is, at any aſigued place to determine its Longitude and Latitude, and . 
. y to be able to mark it down in a Chart. | 
EM debts Ak ABC, AFC, AGC, be . "i 
*%. and let a ſhip fail from E, with intention to go 
to D, as before, lying ne the ſame Meridian; 
but by winds, or currents, &c. let it be driven 
in the line EeH, or ExI, to H or I. 

Let H or I be found, by obſervation, as be- 
fore, to be in the ſame Parallel of Latitude 
with D, whoſe Latitude it is known; was the 
Longitude of H, for inſtance, likewiſe known, 


or 


1 


r ——— ** 
: 
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or the diſtance of the Meridians ABC, AFC, meaſured by BF, an 
Arch of the Equator , it is plain the ſeamen would know that he 
muſt fail to the e. w à certain number of nes, or miles, which 
will bring him to D, the Port ſought. 

If he was driven to J, and his Longitude known, hd maſt fail a cer- 
tain number of leagues weſtward, in order to arrive at the port D. 

But if his Longitude atH or I is not known, he will be uncertain whe- 
ther D lies to the eaffward of weſtward of the place where he then i is, 
- This, therefore, is the thing to be determined. 

And, in order to find this, ſeveral methods have been W 1. e. 
e, Celeſtial and. four Terreſtrial Methods. 


ny The LOG- LIN E, or DEAD-RECKONING. 

By Tuxowing of SHELLS. 

The Variation of the NEE DLE. 
Ecrieszs of the MOON. 

. Ecrieses of the 8 UN. 

. Ectieses' of JUPITER's SATELLITES. 

The MoTron of the MO ON. 

"CLOCKS, or WATCHES. 


Of. each of theſe I ſhall ay a few words. 
1. By the Log-Line is to be underſtood, a line faſtened to a piece of 
4 mn. and wound about a reel, for that purpoſe fixed in the gallery of a 
ſhip. This line, for about 10 fathom, or 20 yards from the log, hath, 
or ought to have, no knots or diviſions ; becauſe fo much ſhould be al- 
lowed for the log's being clear of the eddy of the ſhip's wake, before the 
glaſs is turn'd up. But then the knots or diviſions begin, and ought - 

to be, at leaſt, 50 feet from one another; though the common e 
is to have them at only even fathom, or 42 feet diſtance. 
By the number of Knots running off the Reel in a given ſpace 
of time, the ſailors judge of the rate at which the ſhip ſails in that 
time; and conſequently, the number of leagues, or miles, deſcribed by 
her. And ſuppoſing the wind to blow uniformly, and all cireum- 
ſtances the ſame, the. rate at which the ſhip fails may be eſtimated, by 
the common rule of proportion, for a longer time. 

This, though, at beſt, but a precarious way, is however the moſt exact 

of any in uſe, and much better than that of the Spaniards and Portugueſe, 
who gueſſed at the ſhip's way by the running of the roth by the ſhip's 14 ; 


ar chan that of the Dutch, who uſed to throw a * into the ſea, and ſo 
| 11 2 number 


8 MES 3- 


- 


deed the Longitude is moſt wanted, yet; being in 
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number the paces they could walk on the deck while the chip Gram, or 
rae wh between any two marks, or bolt-heads on the ſide. 2x4 | 
The ſecond method for finding the Longitude, was faid tobe by 1 
ing of Bombe, and their exploſions in the air; which was 2 
Mr. Whifton, and Mr. Dittox, maſter 4 the pt dts hool- in 
_ Chriſt's Hoſpital. An account of this: may be ſcen in a pamphlet 
publiſhed by them, A. D. 1714. But this ner a as obſerved by Sir 
Haac Newton, in a e by him to a Committee of the f Jouk 
of Commons, is rather for Zeeping an account of the Longitude at ſea, 
« than for finding it, if it ſhoul de laſt; and that it is caſier by it to 
enable ſeamen to know their diſtance and bearing from the hore 49%. 


60, or 80 miles off, than to croſs the ſeas.” 


So that what whatever uſe it might be of near the hores, dis in- 


ſeas, it could never be rendered univerſal; and 
reaſons, was never thought of afterwards. 
The third method was ſaid to be by obſerving hs. variation ; of the 
Needle. But it is to be feared little advantage can be expected from 
thence. For that variation, as obſerved before, is not always the ſame 
at the ſame place; ſo that however it may ſerve, tollerably well, for a 
little while, yet, in a courſe of years, it will alter confidetably.. Whe- 
ther that alteration, be made uniformly or no, is not yet, for want of 
obſervation, ſufficiently aſcertained *. The neighbourhood of iron-- 
mines, loadſtones, ud even iron itſelf within the (hip, are frequently 
found to diſturb the general rules, and to deceive the nen 1 
that variation. 

The fourth method for finding the Longitude of places, was fad to be 


Eclipſes of the Moon. | 
For the tmmer/ons of the Moon into the Earth's Gndew;: its 


diſtance to the center of that ſhadow, and its emerfons out of the Earth 5 

ſhadow, are all at diftinft and known points of abſolute time. So that 

where, and when, they can be nicely obſerved, and the difference of the 

apparent time at every Meridian can be noted, the reſpective Longitudes 

of thoſe places may be thereby found in time; and by allowing 1 159 1 
the OE to an hour, they may be found in degrees alſo. 1 


P * See Connvil, des Men. Celeſ, far 1768. 
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"By. © A * e e 
FE as aki: of: ils kai be . H, at 


' 1o/o'clock at night; but let the time at another called D be known by 


tables to be 11 o'clock, the difference i is one Bears or 1 z therefore H lies 
1 to the weſtward of D. fy. 

Had the time at D been 14 o'clock; and the time at another place, 
called IL been known: to have been 12 o clock, the phee I end have 
lain 159 to the egſt ward of D. | 

Eclipſes of the Sun may, in the ſame manner, be of uſe in finding the 
Longitude of places. 

For the beginning, middle, or end of a ſolar Edipſe, being obſerved at 
H; or I, and it being known, by tables, in what manner the ſame time 
is reckoned at D, it will be known, likewiſe, by allowing 1 5 to an 
hour, how many degrees H or I is diſtant from D. If the time 1s earlier 
at H than at D, then H will lie to the 2vgftwward of D; but if later, to the 
aa ward. For places that lie to the Eaſt of others, come up to the 
Meridian, or under the Sun, by the rotation of the Earth on its own 
axis, ſooner than the others that lie weſtward. - 

The Eclipſes of Fupiter's Satellites afford another method for finding = 
| the Longitude, exactly reſembling: the firſt method. by Eclipſes of the 
— ; which makes pay Particular illuſtration of this method un- 
NEC 
Thocgk theſe nods as all of them true in theory, yet they have 
all of them their difficulties in practice: for, in the firſt place, with re- 
gard to Eclipſes of the Sun and Moon, it may be obſerved, that, to ſay 
nothing of the ſlowneſs of the Moon's motion, which renders any great 
_ exadine/s impoſſible, there is a great difficulty in the calculation and con- 
fruction of Ecli s, thoſe of the Sun eſpecially, and in making ob- 
ſervations on both. But beſides this, they happen ſo ſeldom, and are fo 
frequently inviſible, through clonds and bad weather, when they do hap- 
pen, that they are but of little- uſe in Navigation, where the Longitude 
of places is wanted continually. The method, therefore, that will be 
of moſt uſe, muſt be that which will give the Longitude whenever it is 
wanted, or the mof? frequently, and with the leaſt trouble and intricacy of 


XN calculation ; for more ſeamen have occaſion to know the Longitude of 


the place their ſhip is in, than are able to manage a calculation, eſpe- 
cially if it be of any length, or attended with any difficulty. Part of 
the i inconvenience above-mentioned ſeems, at firſt ſight, 1 to be remedied 


by 
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by the laſt of theſe methods, or by obſerving. the Eclipſes of 74 ers 
Satellites; for the Uuickneſs of their motion, Spe that e in- 
1 | 2 makes the moment of their :mmerfon into, or emerfon out of, 
| 2 Jupiter's adow, very diſtinct and nice; and their frequency; which is 
| almoſt one for Gebet day; renders them fitter for the conſtant! uſes of Na- 
vigation nor nor have we hitherto. had _ other en d ſo hae cy ut nd 
7 l 75 EH 
8 An ere mene are \grent Unſieulties attending this mote ſpecia 


ſea. For the beſt tables of their motions, yet extant, are too imp 

= | to be intirely relied on in predicting the preciſe time when any c theſe 
Paelipſes will happen; and they require — of ſuch a length as, 
Þ 5 py LEE continual toſſin ngs and agitations of ſhips at ſea, are not eaſi y ma- 


able. Theſe difficulties, added to the impoſſibility of ſeeing theſe 
Ec ipſes for about trete months in the year, when Falle, is near the 
Sun, renders this method, at preſent, of ſo much leſſer uſe in OG W 
tion, than at firſt ſight one would apprehend it to be. | 
The next method, which is by obſerving the motion 48 the Moon, 
her appulſe to, or occultation of, ſuch fixed Stars as lie along her courſe, 


3 . is much of the ſame nature dene 2 Ws he ha} ppt; 1 this matter, 
| as will oo, by this hort . $ 10 ig TOS 
| | * x 4 NM P Mi» cs GHH 


45 Let ABC be the Moon, DE.« gene hes 

11 Orbit, 8 a fixed Star. Let the time when the 

eaſtern limb of the Moen touches the fixed Star 

be known, by tables of the Moon's motion, to 

g be in the Meridian for which thoſe tables are 
Calculated, e. . Greenwych, at 10h 15 P. M. 

but let the time, when this appulſe happens, 
be obſerved, at ſome other place, to be at 
11d 155% the ie isjaft rh in dime, which anfwers to 165 Sn; the 

Equinoctial. 

I zhis laſt place, therefore, hath: I 5? of Longitude from: the Meridian 
of Greenwich; and as the time is 1 forwarder. than as it is reckoned at 
: Greenwich, it ſhews that the place lies to the ea/{ward of . Greenwich. 
Had the obſerved time been gh 15, the difference would have been one 
hour, or 15 degrees, and the en would have win ſo much t to G 1 
ard of an 


7 4 w # 1 + * 
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auch exackneſß as is necelſary ; for, nat te take notice of the ſlowneſs c 
the Moon's motion, the places. of fame. of the fixed Stars, that lie in th 


| Moon's way, are not known, with, ſufficient exactneſs, 
des, there is a difficulty in managing Teleſcopes 


KS 


oceultations-..1, 1; 


7 $* 
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And laſtly, the theory of the Moon's mation itſelf, eſpecially in ſome - 


2 
* 


poſitions of her, with reſpect to the Sun, is not hitherto exact enough 


"IF * : A (3 


for the purpoſe, - - 


HFHowever, whenever this theory of her motion can be ſo far perfected 


that her place can be, with certainty, calculated nearer than to 2 of: a 


degree, this will be a very uſeful. method in order to diſcoyer the Longi- 


OR WIE Inf DET $i prcaronns +. mans | 
As to the „th method, which is that by Clocks, or Watches, though 


the eaſieſt to underſtand and practiſe of all others, yet it hath been ſo 
long attempted at ſea in vain, that there ſeems to remain but little hopes 


of %% A — . 3 
Watches are ſo influenced by heat and cold, moiſture and drought, 


and their ſmall ſprings, wheels, and pevets, are ſo incapable of that de- 


epend upon theſe at all. | 
Clocks governed by long Pendulums, , inſtead of ſprings, go much 
truer, and, could they be made in a proper manner, would ſhew the 
Longitude of the ſhip at any time. For being ſet true for the Meridian 


e exactneſs which is here required, that no body now pretends to 


of the place from whence the ſhip ſet fail, it would ſhew the time, 


under any other Meridian, as reckoned at the former place; and then 
the true time being found by the Sun, or Stars, in the place where the 


| is, the difference between that time and the time ſhewn by the 
Clock, will be the difference. of the Meridians in time; from whence 


: - 


the Longitude will be had in degrees, as before explained. 


Loet a. ſhip ſet fail from the Lizard, and the Clock be adjuſted ſo as to 
ſhew the true time there, and let the ſhip fail weſtward. Some days 
after this, let the time, by o4/ervation, be 10 o'clock at night, but, by 
the Clock, let it be 11; the difference is one hour, which, by what 


EY 
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actneſs, as yet themſelves... 
+, Behdes, there is 2 ulty in man al of ſufficient length 

at ſea, by reaſon. of the ſhip's rolling and toſſing; to. which muſt be 
alculating and; conſtructing, ſuch appulſes, or 


— | | | hath . 


N 


B op fr Mtg eſt the Ereard: ©. 
But here it id te be obferved, that it is ae to make ſuch © move- 
ment as Will, in all weathers and . truly, eſpecially in ſome 
of the fouthern ones, where the dews are fo ge as to rſt e puts er 
it, and to retard, if not intirely Ap, its motion. > 
Fg on inconveniency is, that in different Latitudes the Salbe ern 2 
the Clock will be different from thoſe ſhewn by it for the Latitude to 
i it is fitted. For it is a known property of all metals, that they 


- Jengthen by bears, and contra by colds. .' So that a Clock made at Len- 


Aon, and made to ſhew the true time there, when carried under the - 
tor, will go too flow by two or three minutes; "yy the law of retarda- , 
tion, as we go ſauthwara, is not very well FCC 
Notwithftancing this, Mr. Huygens, im his exceltetit” treatiſe called 
Horolggiun Ofciaterium , mentions two Clocks, that were formerly 
made by his directions, there laid down, which being carried to fea in 
an Exgliſs ſhip, in company with three other hips, Fin much —_ 
the captain in judging of the place of . For the ca 
ported, that when they pag failed from the coaſt of Guinea to e Hand 
of St. Thomas, under the E tal Circle, and there ſet the Clocks 
to the Sun, they failed weffward/y about 70 miles, and then directed 
their courſe toward the African ſnore; and when they continued on upon 
a courſe for about 2 or 300 miles, the captains of the other ſhips, fear- 
ing that they ſhould want water before they could artive at the coaſt of 
Africa, were for goin 8 to 125 water at the American iſlands, called 4 
Caribbeer. . 

Upon this, a confiltation being held, the: journals and reckonings of 
each ſhip were produced, all of whom differed' — the captain's who had 
the Clocks on board; one 120 miles, another 100, and the third ſtill 
more. But the captain himſelf faid, he gathered from his Clocks, that 
they were not more than about 30 miles from one of the African iflands, 
called De Fuego, nigh to the coaſt of Africa, and might arrive at it the 
next day. And ordering them to direct their courſe accordingly, they 
faw the faid iſland the next day at noon, and a few Hours afterwards ar- 
rived there. 

Mr. Huygens, in the ſame book, ſays, chat afterwards, by the com- 
mand of Lewis XIV. the French and Dutch made various experiments 
with diffrent, events ; which he attributed aften more to the 3 
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and 


* 


vers commited, Fs 


E CAE a * a ; oe TEA 9 a. . N * AS 
3 i 7 Fi 20 v8 
The ng of the EI. 8 find. 155 the Globe what Stars 


lie in, or near, the Moon's way. 

For a day before, and « day after, the given day, lock in an Ephe 
meris for the Moon's place in the Echiptic, and her Latitude; and in 
thoſe points ſtick” ſmall black patches. Then laying a thread, or the 
Quadrant of Altitude, over thoſe patches, it wil 2 repreſent the 
Moon's wey OY that time, and eee Ty what Stars lie i In, or 
near, it. n 5 p 


e . . * Ka N p g as "x 


* find by. 2 . for A. D. 1 756, that > 5 5 of 3 
1225 was, eee the 1 4th, in, Gemini 091, with Aechifd, 55 as: 

out, 

The day before, or Siprenber. the 13th, it was Taurus 17 52, with 
12 = 6: South.; and the day» ter, or September the 15th, her 
Longitude was Gemini 120 wich Lalitude 50 10 South ; al which will be 
AS 1 in this ſhort table. | . 


1 2 Bay TN88n I 2 Moons — 
e = 7 2 
2 Aae Uk 1 120 CAR £1 10, 


Then ficking Gnall black patches, hd laying” a 1 or — . 
of Altitude, over them, we ſhall find that the Moon will paſs over the 


deer called * or the Bull's eye. 
„ 5 And 


1 
2 


| ed this b. 


to. whom . — and PE 


1 — ante 


* bel e 


9100 _ ho na Lara in e the new ne . 


Ng rat Grnamer . e Nen * 
a ph are mare inde deed hen yo pad 
eh that ids 1 D Pod br engages Nom e f 


8 Le * b D ies ih he 
81 184 8 WF o. Lo he NOI... 


N e 261.8 ee eee, 
‚ fa 2167.20 2d, e919, a 
| „„ mager . 
 Unde tremor Terris; qua * vi Maria alta rumeſeant: | ion , 
| Obicibued ruptis, - rurſuſq; in /e 3þ/a-refedant. 
Cart Lat pope Je tingere ſoles . 
i ee, og $38. Bak ant. 


in bis own „ in a No to Dr. Benthy,. _ . 
Whoa 2 my Treatiſe (ſays he) ED 88 I. AS. 
14 1 u prillkiples as might work. with conſidering men for the 
Dh Ig 11 can rejoice, mne more than to find it 
<« uſeful for that Hag a But if. I have 1 the public any ſervice - 
that way, it is due to * g but. Ide uftry a_ thought.” 
As the foundation of all hls 5 aye” "down. three” rules, . 


or . bs, IE 


I. That. al bodies lie is the GRE, : "tity are i 5 5 a of 


ret, or of moving on uniformly in a ſtreight line, ußlek they ire obliged - 
den 2 * cheir ſtate, by. ſome external force or other, impreſſed upon 1 
8 5 6 


as * Thus if the body & be ſup poſed to be at ref, 
f no external force puts it Into! motion, it will 
"BY always continue af reſt. RT 
——— But if any impulſe be give it in the direction 


AB, wide ſome new force hinders or ſtops it, the body A will continue | 
to move on uniformly, for ever, in the fame dire&ion AB. "4 


II. That every change made in the motions of bodies is proportion- 
able to the force impreſſed; and that this 3 is made along the 


= Wn att 6. OI 
Fe i. ſt 3} $05 ibs „ 
+ in 7 * £F © ; 5 
* * 9 * 5 4 # J 5 22 l . I A 
{ Ef r Tk 
* 
þ 1 W * 33 ö 
Rx * 4 2 7 * . 145 
— 
4 
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| RUN re 1 

Thus let let any body, as A. be carried hy any 
force, cauſing it to deſcribe the line AB in a 

given particle of time. At A let it receive a ne- 5 
impulſe from a force, which, acting in the dis-. 

rection Ac, would cauſe it to deſcribe, in the ſame time, the line AC. 


5 
* : , 1 P ; ; 4 <a + on -— 
: g 2 f G < + l 5 * s 6 
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r continus ita motion in — line AC, produced in infinitum. 


But if the firſt force is not deftroyed; when the body is at A, it will, 
bp: theſe joint forces, no longer deſcribe the line AB, or AC; but the 


diag onal of the Parallelogram' ABDC, that is, the right line AD. 


This: is called the n erg of forces, which, in this cafe, are ws. 


to act uniformly. 
This composition of y wrt Sir Iſaac Neues nakiy great uſe Wy in ex- 
e the actiant of the Barth and du upon the Moon, as Vail as in 
other patts of his Philoſophy. . 284 "$#--- „ 


III. That action and reaction ate * equal, and contrary to each 


other ; or that the actions of two bodies Fele e are er 
equal, and directed towards contrary pants. 

Thus the Magnet, one, en a iron equally attracts 
the Laauſtone; the oon gravitates towards. the Earth, and the Earth 
gravitates towards the Moon. And what is aid of theſe two bodies, 
will equally. hold good of any other two particles of matter. Upon 
this ſingle þ ine likewiſe, "+ untverſal gravitation, his whole Syſtem 
is built; for by this gravization, joined with a projedtile youre, all the 
Planets and Comets are retained in their Orbits. a. 


He «doth not pretend to explain the nature of gravitation ; it * 


ſufficient to know that it acts by a certain law. 
The law by which gravitation acts is this, that it decreaſes as the 
_quares of the diſtances Yom an towards which the gravitation 
is made increaſe. | 
| Let A be the center af any body towards which another, 
| B. be to gravitate; and from that center let 
there be taken the equal diſtances 1, 2, 3, 4, Sc. The 
ſquares of theſe diſtances will be 4, 4, 9, 16, Sc. The 
S therefore, of the body towards A at 1 will be as 1; 
gravity of the ſame body at 2 will be only one- 
fourth, at 3 it will be one-ninth, and ar: be one-ſixtecnth 
of what it was at 1, £5 © 
We may now ſee, in the next . in what manner this 
compoþition of forces, and this law of gravitation , may be ap- 
plicd to motions in curve /ines. 


K k & 


Was the firſt forer, acting along the ſtrait line AB, to ceaſe, the body A 


* 
” 
„ — — 
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ſe-curve inen, as fat as vg are conc er of th. 
F i TE em :! 15 85 85 nog rt 
Let us now Wes to be any central body, 
and A to be the place of any . 
+ *tating towards it. Let A be carried, by a 
/ fingle. impulſe acting upon it at A, in ue a 
manner, hat eee che line Agi in a | 
5 deen particle or: an 


But at B let np 4 5 pen it in ſuch a manner, that in the Ane; 
* that it would deſcribe the line BC, it” would IRS e downwards 
ä 8, along the line BER. 8 2.2 


| «i FrogsC:drew/CD:-pirdidtandeqtab 16/BE, andi En. The pant 
„ D will che aba deen of, the e at ae anne 


of time. e * 121 
For becauſe BC AB, che Triangles ASB, BSC, will nant ; But 
1 of the Parallpls BES, De, the Tri BSC, BDS, will be 
equal, as ſtanding upon the ſame baſe BS +... Therefore the Triangle 
BDS will be equal to the Triangle ASB, and the n have de. 
enen ual areas in equal times. 7 
And cs f is the: l as Was bar ed baue, that was diſcovered 
e 2 


If the Tapes be FREY cigars: oath the gie BDS, 
| ** ASB, be diminiſhed likewiſe ; and. the right lines AB, BD, will be- 
come portions: of a Curve line- What ſpecies that Curve will be of, 
r be At pp 1 the circumſtances now to be taken notice of. 
If the projectile force acting along the line AB be 
fo adjuſted to the force:of gravity, or the centripetal 
— acting in the direction AE, that when the 
body arrives at eg its diſtance DS from the 
central body 8 th n _ Ace - carr 
Curve will-be: a Cirrie. 55361 15 
This is the only Chao that the ancients > 
the heavenly bodies, as the Sun, Moon, and Pla- 
- nets, deſcribed. For this was, in their opinion, the 
maſt perfect of Curves ; and they could conceive no- 
+ thing i in the Heavens but what was perfect. If, howerer, 1 3 


+ Rlew, ib. prop IT. 
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| Orbits were circular at firſt, it is certain, from the principle of gravi- — 


tation, they could not always continue ſo. By the action of Planets and 

Comets upon each other, this adjuſtment of the * and centri- 

petal forces will, in time, be deſtroyed. 

If then the prejectile force acting along che line A | 
be ſo adjuſted to the force of gravity, or the centri- 

_ petal fen ge, acting in the direction AE, that when 
the body arrives arrives at D, its diſtance DS from 
the central body 8 ſhall be leſs than AS, and the 

Curve returns into itſelf, that. Curve. will be. an 

Elli . 

And if the projeflil force acting along the line AB: 
acts perpendicularly to the line AE, or AS; the di- 5 

rection of the centripetal force, the line AE will be in the principal axis 

of that Elligſis, and the Point 8 will be one * of it, ſometimes _ 

the lower facus.. + 

If from 8, the place of the oentral⸗ body, to D. a 

any point in the. ipſis, there be drawn a line, as 

SD; and if at D there be drawn a line BDG touch- 
ing the Curve in D, and making, with the line SD, D 
the Angle GDS; .and: if towards A there be e x 1 

from the ſame: point D the line DC, cutting the 

2 ASE in C, and making the Angle BDC equal to 

Angle GDs, then the point C will be the other 
the Eilipſ. 22 „ — 

N N if. the ine, SC, the Mane: of; the fats: bs: 71357 | 
biſected in F, the point F will be the: center of that W and FS, or 
FC, is called the eccentricity. 

3 If the focus C be now Goanaled the center of force, 
or the point to which the-body gravitates, and while 
that — continues fixed, or the ſame, let the other. 
focus be ſuppoſed to go off to an infinite diſtance, , 

then the line DS, drawn from D to that other focus, 

will become parallel to the axis AC, and the E s. 

will become a Parabola. 

A Parabola is not a Curve teturning into itſelf, 
and therefore doth not ſuit with any bodies that 
have a periodical return. Sueh Ellipſes, however, as are very excentric 
will not ſenſibly differ, near the V. lar; from Parabolas. 
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This is the caſe of ſu & are here 75 
— and _ the Orbits of me Co- 
; mets; and upon fi 1 Dr. Hal. 
| na | ey .hath ſhewn a method by which their | 
b may he Sund in ſuch purubolic Orbits. er 
From the principle of univenſal gravitation, it: follows that, by the 
mutual actions of Planets and Comets each other, it iq not im- 
{ible but that: net only the ſpecies of the the | Ellipſes which they de- 
ribe, that is, their ecrentricities and periodical times may be changed, 
but even thoſe Ellipſes may become Parabolas, firitly ſo called, and _ 
- revolving body may never return again, 


ito affect each other's motion. , ga 2 
In the period of Saturn, betwe 1 the 7660 und the year 1698, 
his motion was found ſhorter than what his mean motion gabe it by fix 
days and 20 hours. The period ee n 7689 and 171 was longer 
than what his mean motion gave it by fix days and 10 f Ear The 
whole difference, ere ier Jar e een o 1 2 
fix hours. 81 1 | FOE 5 
Jupiter came to ani ppo 


tion ei whe gun in 1 Auguf 


44 11h 580 But when, 1 mig wipe „ an 
his mo- 


oppoſition with the Sun, in the year 2689, Awguft 9d 12h 17 
con was found er than either in Procegng or Jubfequent "by 

11 e e 1 of 

And that this mi ht aciſs Yom the en of theſe Ran wk 
other, will appear from hence, that in the year 1683, there was a con- 
junction of Lure and f in that part of their Orbits where, from 
the ſituation of their 20 the approach the neareſt to each other. 
The action of Jupiter, th with the action of the 
Sun, might increaſe the centri force of Saturn, and, by making him 
Ms a er Orbit, cauſe him to finiſh MP iodi e e in a 
tefſer tine. 8 

On the other hand. arm, by: his POW on Jupiter in a en 
direction to that of the Sun, might en his centripetal force towards 
the Sun, and, by making him deſeribe a — 10 Orbit, might cauſe bim 
to finiſh his periodical revolution in a lnger time. 

As the Earth, and the reſt of the Planets are no- acknowledged ,_ 
deſcribe Ellipſes round the Sun, though not very excentric, ſome perſons | 
find it difficult to cans te cnet in what manner a Planet, — _ hath 
nded 


{ 
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| deſcended from its Apbehon to its Perihelion, i is 5 thrown off, 28 it were, to 
ins belior again, and bie verſa. | bo 
Et, is difficulty may be removed ſeveral ways; but 
0 As method of doing it as any, perhaps, will de . 
by confidering in What manner A or bodies near , 
the Earth may ' partake | of the nature of Planets . 
volving about ilk. My 
Let the Circle AB BCD repreſent the Earth, wWhoſe 
center is T. Let there be taken ſome point out of 
the ſurface of it, as G, and draw GH perpendicular 
' to TG. It is evident that any body let fall from G. 
will, by its gravity, deſcend along the line GA, . 
meet with the Earth in the point A. 
Beſides the force of gravity, by which the body falle freely: ada the : 
line GA, let there now be impreſſed; upon it an uniform — orce, 
acting along, or in the direction of, the line GH. By the. compoſition 
of theſe two forces; from what hath been already obſerved, the body will 
no longer, in its fall, deſcribe the right. line. GA. but. ſuch a Curve as 
GB, meeting with the Earth in 83. 5 
If 2 ee force be increaſed, the Curve deforibed will be GC; 
and if: it be increaſed pox 0re, the Cove wil be GD, and the body will : 
reach the Earth in D. 8 
As the. projectile force may a ſuppoſed to be increaſed at pleaſure, it 
is plain, it may be 72 to be increaſed in. ſuch a manner that the 
body ſhall not touch the Earth till it reaches E, the point directly oppo- 
fite to A, or even not at all, but come round to the point G, from 
whence it ſet out. 
If the projectile force be iſo fir increaſed that the points G and M ſhall: 
be equally diſtant from the center of the Earth T, the Curve will be a 
Circle. In all other. caſes, it my Cure return into itſelf, .it will be.an- 
fix... . 
1 5 to be a chat as gravi ty decreaſes- as thie ſquares of the 
diſtance increaſe, . the farther the point G is from the center of the 
Earth, the leſs will be the projectile force required to change the falling 
body into. a revolving one, that is, to make it partake of the nature of a 


Planet.' 
And this brings us, in mo next ct place, to ſay ſomething, in general, 


on the 


PHENOMENON 


(Aer be Js twice only z and 
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For thrice each. day ir riſes, 2 c Wd: eee 


Arad thinks that the 2 EL be muſt 12 a miſtake, 104 ER: it 
0 this miſtake ariſes either from ſome 
corruption in Hamer s text, ot from his being miſinformed himſelf. 
But as there is little or no Tide at all in the Mediterrantan, and v4 
Charybiis is only whirlpool in the 1 of Bas. it may not be im- 
probable that Homer accom at he had heard in- 
per fey concerning ſome other. And a Ae inſtance of ſuch an accom- 


W in him we have ſeen long 2805 When f xeaki 8 of the Sun 's am- 
A at gang and ferting. ; 27 ] 
The next Greek author chat mentions - My thing of Tides] 1 


 detus ; who ſpeaking of the Red Sea, or the Arabian Gulph, ſays 8 "that 


There is a flux and reflux' of 20ater in it every day. And Dioderus Lint 


_ deſcribes it to be j3y n moAvy xat pod pos, a great and rapid Ne. But 


that theſe writers ſay-of Tides is only as a phenomenon, without Know 

ing, or even pretending to gueſs at, any lat by Wich they were 
verned, hog 92 

” The firſt perſon that we meet with” at leaſt, Andeg a Grabs, "IM 

knew: an 175 of | Tades, as being in any ſort governed by the Moon, 


was Pyts Nagel, who lived, as hath been ſaid, about the time 


of mn the Great. - But when Plutarch, to whom we are indebted 
for this account, repreſents it as his opinion, that there was only one 
Tide in a 'month, this muſt be Phutarch's own miſtake, who knew no- - 
thing of Tides himſelf. If Pytheas had been in this Iſland of Great- 
Britain, as from Strabo || it appears he had beon, he had ſeen and He ard 


enough of Tides to know agen _- oo Cy ns Oo 5 ts] 
MW Page d | 7 Odyf xii. ver. 105. Th 1 Pare 92. dit. Gee 

$ Page 177. 4 mans Edit. Amſterd. 
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; ing brought them acquainted with the 
Ocean, their Poe! that * — allude to Tides. 

| Horace in his pit to Lew, ſpeaks of of: pe: as a « phenomenon chat 


— Virgil more halt in his ſecond Georgics 
. b Maris alta tumeſeant 
9  Objicibus ruptis, \rurſu Ta in . 572 refidant * *, 


After this, Lacan, in his Pharſalia, enumerates the ſeveral received * 
nions of his time concerning Tides thus. 


V entus ab extremo Pelagus 2 axe volutet, 

n Doftieuatg ferens: an Sidere mota 5 ꝗ — 
Terhhor unda vage lunaribus æſtuct horis : 
Flammiger an Titan ut alentes hauriat undas, 
_ Erigat Oceanum, Juttuſy; ad Sidera tollat T. 


| Hat the firſt perſon that knew any thing of the true cauſe of Tides, as 
arifin g from the principle of gravitation, was the ſagacious Kepler. But 
Sir Jaac Newton. coming after him, ſo far improved upon the hints he 
had given, as to make the doctrine of Tides, in a manner, his own. 
The principal agent in the cauſing of Tides is the Moon. And there- 
fore we ſhall-at firſt conſider only the action of that Fs" 44127 
Let C be the center of the Earth, and L the 
Moon, and let G be the common center of gravity ; 
4 the Earth and Moon.  — 
Suppoſe, likewiſe, that the whilla ſurface of the 
Earth 3 is covered with water to a conſiderable depth. 
Then ſince G is the common center of gravity of 
the Earth and Moon, they will.jointly revolve about 5 
it; the point M deſcribing the Circle AMB, the . 882 
point C the Circle NCP, and the point O the Circle 1 * 
Bo F, and all in the fame periodical time. . 
But the forces required to retain theſe points in cheir reſpective Cir- 
cles, ought to be as GM, GC, GO, "that is, rech as their diſtances 


from their common center of motion . | : | 
| | | 1 : = 


d. "Vas! . + Lib. i i. ver. 412. 2 See Kygens s 1ſt Thootem of Mat. 
| L 1 But 
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nut the force, by which theſa paints are thius netained, is their gravity 
ads the Moen Le Co V the point © r ee 


forex,” on-acconnt of its greargft diſtance, ern 
And the point M requiring the leaſt force, will, — 4 Meg! 


nearneſe, be attracted the moſt 3 that i is. M will be attracted, Fas much, and. 
O too little. © 
The water at M, therefore; being attracted esd erer the- 
Earth C than it ought to be, will loſe par. of. its weight, and, en- 
deavouring to leave that center, wall aſcend... i, 

But the center C being more attracted towards the Moon L 8 the 
water at O, will, as it were, endeavour to leave it; and therefore the 
tendency, or gravitation, of the water at O towards- the center. at ©: 
will be 4% than it ſhould be, and therefore will nde. 

But the weight, or tendency, of the water at Nt and. P; which may. 
be ſaid to be in quadrature. With the Moon L., will be augmented by 
the action of the Moon, in the ſame: manner as the tendency al the Moon 
herſelf to the Earth at her quadratures, is angrenies bf by the action of 
the Sun; ſo that the water - N and P will be heavier than an equal 
quantity of it at M.and-O, Conſequently, from the common principles 
of. Hyaroftatics,. the water at N and 7 will ſubſide, and forer up the wa- 
ter at M and O, ti the; pneſfure be every money naval and . 
brium be reſtared. 

On this account, therefore, FEY ING thus fappoled to S whole: 
Earth, will become an Oval, or ablong Sphergid, be e N a 
axis prodyced paſſes _—_ the Moon in 

If, therefore, the Moon had no proper + 
motion of her on in | her: Orbit, and 
only the apparent motion ariſing from the 
147 diurnal rotation of the Earth about its 
axis, this oval of waters would 2 pace 

with her, caufing two. floods, and ura 
ebbs, in n twenty-four Bus 


But becauſe ſhe hath a Ned of 3 own, from Weſt to Faſt, in 1 8 
own Orbit, ſhe comes about three quarters of an hour later to the Me- 
ridian of any place than ſhe did the day before; and. therefore, e, 
two floods, and two, ebbs, in about 25 hours. 

The Moon hath hitherto been confidered as the ak alice 
in raifing the Tides, Her force, indeed, on account o F her nearneſs to 
us, will be much the greateſt; but it muſt be remembered, that as 


the Moon thus raiſes — depreſſes the water, ſo the Sun doth the 
ut 


of the Earth E, will be as AE, the diſtance of the particle A 
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but in a much leſſer degree, on account of the ſmall proportion which 
the ſemidiameter of the Earth bears to the immenſe diſtance of the Sun. 
For as . to diſturb the motion of the 
Moon round the Earth, is as the diſtance of the Moon from = 
the Earth to the Aae of the Sun from the Earth; ſo here, 5 
making ABCD the Earth, and 8 the Sun, and, inſtead of the 


Moon, taki 


- 1 particle of water, as A, the force of the | 
Sun to 


the motion of the particle A about the center 


from the center of the Earth, to ES, the diſtance of the Sun 
8 from the ſame center. 1 

But AE, the diſtance of the particle A from the center of * 
the Earth, 1. e. the ſemidiameter of the Earth, is very ſn th 
in proportion to Es, the diſtance of the Sun from the IE 
Center; and therkfore the force of the Sun to diſturb the — of the 
particle A, about the center of the Earth E, muſt be very foal too. 

Let ABCD be the Orbit of the Moon, 

E the center of the Earth, abed the 
ſpheroĩd of water, and 8 che Sun % 41 

When the Moon is at A in conjunction 
with the Sun 8, or at C in oppgfition to Wk 
him, the Tides which each of them en- 

N to raiſe are in the ſame place, X. 
| roceed from their united forces; 3 tf 
which is the reaſon why they aro fo lrg + bas: he? 2 
at thoſe times. 5 

Whereas, when the Moon is at B in her firſt quarter, or at D her laſt 
quarter, the Sun being in the Meridian, when the Moon is in the Ho- 
rizon, deprefſes the water where the Moon raiſes it; on which account 

heſe are then (cæteris paribus) the leaſt of all. | 

eſe are called Neap Ties, q. d. Nip Tides; the word Niipen, or 
Kniipen, ſignifying, in the Dutch langua ge, arctare, Iringere, 3 3 
and, in the Anglo-Saxon, Nafte fignifies inapia, want. 

This is ſpoken only of Tides in general, and not as obſerved at any 
place in particular. For in ſome places it is ſaid to be fiull ſez, or high 
water, when the Moon is in the Horizon. Tides at particular places 
n ee . vin pe taken notice of hereafter. 
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ee Let PN be the axis of the Earth; Um if che 0556 5 
e ee Jos wind fed, without any motion, a8 Verse in the Pole, che | 
. : Rs =p one axis of the perbit would coincide witty the action 
N of the Earth, and there would be no Tides at all! 
5 no The ſurface of the water, likewiſe, in the fame Pa- 
1 rallel of Latitude, as AB, will be every where equi- 
3 | diſtant from the center of the Earth; or ſpheroid, C. Pe E 
it will be AC == CB; add therefore the depth of Ve. in 
- that Parallel-of Latitude, will be every where the fame. 
Let. NP be now the axis of the Earth, EQ will be the. 
| Equator; which, being produced, let it paſs through the 
ow 8, mühe ABCD be the Orbit of the Moon. 
Then if the Moon be in can encton 
7 I Wich che gun at A, or oppoſition to it at 
1 C, the axis of the watry ſpherdid will 
eoineide with the Earth's Equator, as it. 
did before with the axis of the Earth. 
But when the Sun is in the Equtor, 
F DN it will be the Equinoxes; therefore at the 
e Not.” full and new Moons that happen in, or 
* * —neareſt to, the Eg. inoxes, the Tides will 
E | Ez be the greateſt of all. For. 
iſt, The two eminences of water at E and in the Equator, are at 
the greateſt diſtance from the Poles, where, as was ſajd, would have” 
been no Tides at all; and therefore the difference between flood. and ebb 
is che more 3 


9 


2 2 as 


atorie diameter of the Farth Pddeed 5 
paſſes * Sun and Moon. But this diameter, as 
ſhewn. before, is longer than all the others; and ſo there 
is a greater diſproportion between the diſtances OG, CG, 

MG, in che figure here, and OL, CL, ML, than at any. 
other times. 

zuly, The water now riſing higher in the open ſeas than 
at other times, ruſhes to the ſhores with greater violence, 

| where, being ſtopped, it riſes higher till. 1 

3 For it riſes at the ſhores, not- only in proportion to the 
| height it-riſes to in the open ſeas, but alſo according to the 

velocity with which it flows ſrom thence againſt the ſhore. . 
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Let S be the Sun, E the Earth at the 

Winter Solftice, and e the Earth at the 
Summer Solftice, V the Earth at the vernal. 
_ Equinox, and A the 1 1 at £408, — 
| nor. 

Then ſince hs Earth i is nexrer to the . 
Sun at B, © before it comes to the verna! 
Equinox, than at. the, Fg Equinox itſelf, 
therefore it follows, 


before the vernal Equinox, are the higheſt. 
And for the like reaſon, becauſe. the Earth is nearer the Sun at C, a 


 _ little offer it has paſſed the autumnal E v4 wp pun than at A, the autumnal 
Equinox itſelf, therefore the Tides whi 


the autumnal Equinox, are the hi W 
Thus much being ſufficient to have ſaid of Tides in general, we may 


now add a. word or two more particularly concerning 


TIDES: IN PARTICULAR PLACES. 


{at AFD repreſent - the Earth, whoſe 
center is T, and axis PO, the point P the S. 

North Pole, and O the South Pole, EA 

the Equator, FH a a Parallel to it on 

the South fide, and KD another Parallel 

to it on the North ſide. 

Let the fluid ſurrounding the Earth. 

form itſelf into an oblong Spheroid, 

whoſe longer axis HK, produced, paſſes 

ogy the Moon at L. The right lines 

| or TH; drawr from the center T. will repreſent the Saugt 

i bei Jeighe of the water in thoſe places 

Then, ſuppoſing NM perpendicular to KH, TN, or TM, will denote 


the leaft height, and will repreſent the height of the water in all Parte 


of the Globe through which the Circle NM paſſes. 
The right lines TE, TF, TH, TO. TD, Sc. will ſhew the height 
of the water in thoſe reſpective places E, F, H, Q, D, Cc. 
Let us now conſider ſome place in particular, which, by the diurnal 
motion of the Earth, deſcribes the, Parallel KD. When that place is at 
E, the height of the water TK is the greateſt, z. e. it will be what the 
{amen call high water, and the Moon L will be in the Meridian. But- 


after wards. 


at the Tides which happen in . a | little. 


happen in-Oeeber, a little ter 
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| afterwards when that place comes to X, the height of the water will be 
the leaſt, 7. e. as the ſeamen call it, low water; and when the ſame e place | 
comes to D, it will:be high water again. 

But becauſe TK. is greater than TD, therefore, f in the ect "caſe, N 
when the Moon is on the North fide the Eq Equator, or in the northern 
Signs, the height of the Sea, or Tide, will 'be . Has when the Moon 
is in the part of the Meridian which .is above Horizon, than when 
ſhe is in the Meridian, and below it. 1 

Hence it is that the Moon, when ſhe is in the northern Signs, makes . 
the * Tides on our fide the Equator when ſhe is above the 
Ear 
Again; T II. on the Sen fide the Equator, is longe Se TF WL 
and therefore, to a place that deſcribes. the Parallel FH, the greateſt | 
height of the water, when-the Moon. is in the northern Signs, is When 
ſhe is on that part of the Meridian that is below the Horizon of that 
place, and the leaſt Tides when ſhe is above the Horizon. For the like 
reaſon, when the Moon is in the ſouthern Signs, the greateſt Tides on the 
other ſide of the Equator will be when ſhe-is below our Heron, and the 
leaſt Tides when ſhe is above it. 

What hath been hitherto ſaid of the Tides, muſt. be. andrea upon 
ſuppoſiition that the Globe of the Earth is covered intirely with water to 
a conſiderable depth. But Continents which ſtop the Tide, Streights 
between them, Iſlands, and the ſhoalneſs af the Sea in ſome places, 
which are all impediments to the courſe of the water, cauſe ade ex- 
—_— to what hath been aboye laid down. 

heſe exceptions can only be had from particular obſervations on the 
nature of Tides at different places; and therefore make a dan of Na- 
tural Hiſtory, _ 

Another thing to be remarked, under this. cle of "Tides, conſidered 
with regard to particular places, is, that in theſe northern Latitudes, in 
the Summer time, when the Moon is in conjunction with the Sun, * 

DONS are the bigheft and; * Night-Tides the loweſt. 

For if NP is the axis: 
of the Earth, Nthe North 

Pole, P the South Pole, 
TR a Parallel of Lati- 
tude, GR the axis of the 


vs | Nee water paſſing 
through the Moon (A) in 
| ee with the 2 


[ 


ä 
53. | 


* 
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(5) deſcribing her Orbit about the Earth ABCD. It is plain that TE,. 
R, as'before, will repreſent. the depths of water at the places T and 
R. But ER is greater than ET; and therefore in Fig. 1. the Day-Tide 
is higher than the Mgöbt- Tila. | [ee 
But in 15 2. where: the axis of the Earth declines from the Sun at 
the Winter Solftice, when the Moon (A) is in conjunction with the Sun 8, 
— 1 9 will be 4;gher. than the Day-Tidet; ER being greater 


A tlie NMiobn be L. Cr in oppofetion to the Sun 8, or at the 


full, the caſe of the Tides will be juſt the ſame with the former. 


In what hath been hitherto faid, it is obvious to remark; that the 
time of big water hath. been ſuppoſed to be. When the Moon is in the 


Meridian of any place. 


But this doth not agree with phenomena ; for high water is always an 
Moon hath paſſed the 


hour, or two, and, perhaps, more, after the 
JJ. 8 Cl 1 
For let ABCD be the Earth, and L the Moon. Then 
the water which is raiſed by the action of the Moon in 
the Meridian BD, by the motion of the Earth about its 
own axis, immediately recedes from the point B to- 
;ͤ; „ 5 
But by the action of the Moon, the axis of the watry 
ſpheroid paſſes through the Moon. Therefore the water 
is continually agitated, as it were, by two contrary forces, _ 
one the action of the Moon, the other the rotation of the CL. 


2 


Earth about its own axis. 


So that from A and C the water flows by the action of the Moon to- | 


wards D and B; but the water raiſed by the action of the Moon at B, 


is carried, by the rotation of the Earth, towards C; and meeting with 


the water ſwelling from C towards B in ſome intermediate point, as E, 


cauſes the higheſt accumulation of the waters, or Big water at the point 
E; that is, two. or. three hours after the Moon hath paſſed the Meridian. 


of the place. _ 5 


From what hath been obſerved before of the Tides, it ſhould ſeem 
as if they were always the Higbgſt at the time of the new and full Moons. 
But this doth not agree with phenomena; for the Sigbeſt Tides are 

not on the day of the new and full Moons, but two or three days afterward... 
For the action of the Luminaries upon the water, on the day of the 
new and full Moon, being ſuperadded to their actions on it the precedent 


days, makes the action greater than had it been the ſingle action of pron 
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"Y The action of the next day, being added to all theſe former 
actions, increaſes the force, in the ſame manner as the hotteft. weather 
is 'obſeryed to be, not at the time of the Sofflice. in Tongs but: ſome 


time after. 8 
As. a farther illoſtration of Peg hath 1 en on 


trine of Tides, it will not be amiſs to take notice of a piece of Hi- 
ſtory preſerved by Diodbrus Siculns * and Agatharchides F. This laſt 
author wrote Lectures, or Inſtitutes, as it ſeems, for the uſe of Ptolemy 
Alexander kin a pt, about the year before Chriſt 114. They ap- 
pear, by the rt ſpecimen that remains of them, to have contained 
many curious N in Natural ww ol and Geography. , EPS, fol- 
lowing is pertinent to the ſubject in han 


This author, therefore, ſpeaking of the Ichthyophagi, a peop 5 5 — 


dering on the Red Sea, or Arabian Gulph, ſays, that the Tide brought 
| great quantities f fiſh. along with it, 5 0 Tote! Is nag . z ulpcs, T pos wpay 
erverhny Te xa: Tir, Which it doth twice every day, once at the third hour, 
and again at the ninth. But in whatever ſenſe we take the word II 
putls whether for the coming in of the Tide, or for the time of bick 
water, and however we underſtand the third and 1 hour, the thing 
cannot be true as it is here repreſented, _ 

The doctrine of Tides, as obſerved before, was very little der fo 
by the ancients; and this is the leſs ſurpriſing, as there is little, if 
Tide in the Mediterrantan, with which they were beſt acquainted. 15 
ſeems not improbable that this account is formed from the dee 

of different people. Some of theſe might Have been upon the ſhore of 
the 1btbyophagr when it happened to have been food, or high water, at 

the third hour, and others UN it was ſo at the ninth hour. Ag athar- 
chides, therefore, meeting with this account from both, might * 
that it was a conſtant phenomenon every day at thoſe two hours. But as 
the time of flood is now known to vary every day, if it was Tide of 
flood to- day at any particular place at the third hour, it would be Aer 
the next day, and later than that the day following, and ſo on. 
The ſame obſervation, likewiſe, holds good with reſpect to the Ae 
of high water, or full ſea, which depends on the time. of flood. 
As we know neither the ſituation of theſe Ichtbyopbhagi exact enough, 
nor yet the time of the year, nor the Moon's age, our reaſonings here muſt. 
be very imperfect. For Tides not only depend, for their quantity, on 
the actions of the Sun and Moon, as they conſpire, or not, but yen 


Page 174. # The fragment containing this as in Hudſon's Geog. Min. vol. i. p. 28. 
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Jooner, or later, according as the Moon comes to the Meridian of the 
place, which, therefore, will differ nity the Longitude of the place. 
Prom the deſcription given by Agatharchides, it ſeems as if theſe Ih- 
| 2 were to be placed towards the rep, or North end, of the Ara- 

4 This Gulph is called by the Arabian geographers Bahar Al 
| Fr — or. he Sea of” Kolzum, from a ſmall town of that name, at the 
| extremity of it, and placed by wg out in Latitude:28? 20' North. 
As the time of bs your” is gt ſpecified, we are at liberty to aſſume 
one at pleaſure, which, the elore, ſuppoſe to be the VE R N AL 
E WI Nx 
And as the time given above was che third hour, that would be, ac- 
cording to our way of reckoning now, about nine o'clock in the morn- 
ing; as the ninth hour, at the ſame ſeaſon of the year, would be about 
three O clock in the afternoon... 

This ſeaſon of the year is made choice of, in order to avoid multi- 

plying difficulties without any neceſſity, and for the farther uſe that will 
45 be made ef it. For the hours now, being equinoctial hours, will 
want no reduction; and wg” Rey do ſo, the manner of uin them 
may be ſden before, / e * 

If, therefore, by 8 we een thet time of flood, the Tide 
would come to the Tehthysphags, at the Vernal Equinox, at nine o'clock 
in the morning, ſuppoſing the obſervation to have been made there, and 
at three o'clock in the afternoon. 

The time of the day depends upon the apparent motion of the Sun; 
but the time of flood, at any place, is regulated W Gr Moon's diſtance 

ſrom the Sun, or the time of her coming to the eridian, as obſerved 
before. This diſtance 'of the Moon from the Sun is called frequently 
the Moon's age; and, therefore, as this is not given, we may aſſume it 
at pleaſure, and ſuppoſe her to be at the conjunction. Since the Sun, 
therefore, was ſuppoſed to be at Aries, the Moon muſt have been there 
40. Ang from thence. we ſhall have the following | 
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The Laine of the place, De the place of the Sun and Moon, and 
he hour of the day when it is food, or py water, being given, to find 
the Moon's azimuth at time. 

Rectify the Globe for the Latitude of the place. Bring the Sun's place 
up to the braſs Meridian, and ſet the hour-index to twelve at noon. 
Find the Moon's Longitude and Latitude, or Declination, by an Ephe- 


M m mer ris, 


-- 


* 


1. 
tes . wr ible Sift; black 5 
about; till the hour inden Points — 
of Altitude in the'Zenithy and lay it bf the Moon's place. e will 

the Arch In the Horizon, inteccepted between the Meridian und ie 


| E Tf i 
. 22 7: FI als 71 +. 
| Kopen 3 Fx N 


d 28 oft Y 


followi ug '* 


8 En he ">> 


Place where it is eur by the Quadript of Altitude; ſhew'the Maps aa 
mut hat wax time. n e e . 1 10 hy a 6 


+ $3 3 } 0 of 22 2 
; in TI ei Be ir 
7 11 4 tf TH 1. 9 r 4 06 1 * = : * 5 Fr 1 ; 


* 4 the Tatl 4 Latitude 6 © ; 50 | toy, at. St. 7 2 % * . 35 16% 30 "x 
Let the Sun' 80 place be March 20, 1765 by To '00 08. 7 


* 
4 


8 N place for the ſame time de =! "Peer 17 28 
= ty r Latitude North TRAM to Oat” 80 00 

And fet the time of * water be that ah 0 enden. 
Bridge. at © >. 8 PEN Sil 40 


. Ss ly it 8 Fray ia till ls 
Then fix the Quadrant of Altitude in-the- 


Zenith, and oy. it « over. «v4 oon's place ; it will cut the Horizon in 38 
_ I wet Meridian, whi will be the Moon's azimuth: 
nired. i n 


In the Sus manner 3 fer. the Latitude of l. 5 


or 2 20 North. SV 4. "ON. {5 f Fs 5 
the lace, 5 —— A. 14 . - a 

Let the >n's | pie be "hs tne, | de WE: 

12 de ae of high, water at 1 1 um be 8 855 oO clocx . 9 K 


Fix the: Quadrant a Altitude 3 in es Zenith; 154 y on over = 


Kh” ' place ir will dre cee Horizon in 65% from the braſs Meridian,. 


and that will give the Moon's azimuth required.. 

It would be fame, nearly, ſuppoſing + the time given © be three clock 
in the afternoon. 

Let the time given be now foppaſed four o "clock i in the morning, * 


place of the Sun the beginning o Aries, as before; but let the Moon be 
à little paſt the oppeHHion, ſuppoſe in the beginning of Sch Mo, Without 


any Latitude. Let the Latitude of the place continue the 1a! 
the Moon's azimuth will be found about 43 d „ er ++ 
Hence, likewiſe, a as the converſe of the 1 we may 


9 as | hen 

: 5 2.4 7 5 

5 8). 2 
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PROBLEM. 


7 17 $M Quadrant of Altitude to the given Azimuth, 
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of the ee. and; the. place of Eh Sun and Noon, — | 
e Moon's. azimuth Phe Wi is. flood 4 2 bigh water, there, 


to find the hour.. As 

{ E Globe for. the Latitude of la 10 e, hg Zenith, and the 

ACC, et the Hour inge tb tyelye at noon. b 181 Moon's 
e .as be, and mark.it with eg patch. 

Se turn A Globe 

al Way its axi h "oy the e e Set, . ret * 1 nt * 


FO oy i 5 2 > . * * a 
F - * 85 5 ,: > * I 
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Yis 1488 ihe Lell of Klean . as ton, p ; * an d let they Moon 5 


3 . 8 
iy 00 1 v3 
Soph 207 o 5 


Moon's place be 
7 5g 0-0: 


And her Latitude North 


| 8 2a 'the Quadrant'o of Altitude is" 4 degrovey Inf the boards will 


Pant te four" o'clock in the merniag: 


about the full Moon, and the vernal Equinox, Wo the 


hit at 
etween 


From the doctrine of Tides, above laid Laid i i it 
the fame place there muſt be the difference of 32 boar at eaſt, 


two ſuccęlſive full Seas the ſame day; and therefore Mit was vigh water to 


the [chthyophagi, or at Ko/zum, at the third hour, or at nine o clock in 
Ye, morning, it could not. be b Water, or full Sea, there ain the 
ame day at the ninth hour, or at three o'clock in the 3 yet it 


follows that if it was 4195 qoater there at three p. clock i 7 80 hs: a ler non, 


it would be high water there again at about 340 clock the next nersing. 
have taken the more notice of this paſſage T4 atherchides, dove, 


it help s to illuſtrate a very ſingular point gf ancient Hiſtory, For it was 
Grad tes crofled 


The Tides are. then the highe//,, and 


per part of this Gulph *. 


. the ebt 8 the weſt. By the eſpecial interpoſition of Providence, 5 ebb, at 
that time, was extraordinary, and unuſual, by means of 4 rong Eg 


5 or Narth-Eaft wind +, And what influence bighwinds bave. in l- 


erating or retarding of Tides, is well known. 
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| 1 oN W 5 . 
If then it is high water at pg at 33 Sfclock in the morning) abo 


SP Ht 4 


. have been ti of fd, 10'or 12\milgs below,. 


much earlier than that. MW, 
But as the full Moon icht Veit light not * SP ith vs 


| bn be 
vernal Equinox, and the Hfruelites did not croſs over the Gogh & the / 
Moan, but a day or two after, the time of bigb water, . wesen 
of fad, would * an Hour later, ot about day- break, 7.2. between four 
and five in the morning. And according 


turned 2 its Prem "4 the morning appeared,” att the Eg pen fled * 
> Thay: ere. bine tradition among the borderers on thi Arabi, th 


Fre of this extraordinary ebb, appears from®a remarkable paffage in 
Diodorus Sſtulus G. Among the. Ichthyophagy bordering on. theſe - 
« places (ſays he) there is a tradieiGn handed downsfrom their ancyſtors, . : 


L and ſtill pre bh h that upon a great receſs of the Tide, all that part 


«of the Gul appears reen to the eye, became. dry, the Sea re. 
« tiring hats, But thg = ot the bottom of the Sea had become 
dry Land, à very violent return of the Tide reſtored the chanel to it its 
e former eonditionn Free” 
In the remarks: made are; on the' 2 FO Agena, we, we > 
were. 5 on account, of the imperfect manner in which the obſerva- 
| 


tion was delivered, to form n ppoſitions'; it d not be i MOPEAPEF * 
Jo: 1 en the following 1 ia l 
2 1.3 | 8 IF , K 5 +, fs 
7 | "vg, 7 : J 1 12 jp 1 M. N 0 1 9 


le Kb of the Slice being Sen likewiſe the day of- the monte, . 
and the Moon's Taggeld, with er place in the Ecliptic, to find the 
ks of her, rifing, ſouthing, and ſetting... - 

the lobe for hs. Latitude of the place. The 47% Je" ths - 
Fo: being given, the Sun's. place will be given on the wooden, Ho- - 


zo. Bring the Sun's place. to. the braſs Meridian, and ſet the hour- . 


index to 12 at noon. 

Find the Moon's place by an Ephemeris, and ſtick a mall black - 
patch there, as before... Bring the Moon's place up to the braſs Me- 
ridlan; then will the hour-index ſhew the time of the Moon's ſouth- 


ing. Bring the moon's place to the edge of the eaſtern Horizon; then 


will * hour- index ſhew the time of ie Moon' s riſing. And if it be 
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brought 


We art told, that rhe BL 5 


. e * 


* 


PROM'TYOH 
brought to the edge of the weſtern . - hd the fame index will ſhew- 
the time of the Moon's mt 6 N 


1 3 . * 
1 1 . 1. Fx N 
ay e eg * A * een 
— 5 J 
| 


„ 


Fs he Lade © of the: — be that of kw 289 20. Let the- 


— 


Sun's lace: be Aries o; and the Moon's: place be, as before, Fan os 
with Latitude North 3 0 30.7 RE: 
Sun's; place to the Niete nt 
the Globe about its axis, till the Moon comes under the braſs Meridian; 
then will the hour - index point to two o'clock .in the morning, the time 
of the Moon's ſouthing. Bring the black patch to the edge of the eaſt- 
ern Horizon, and the hour- index will ſhew the time of the Moon's n 
at 1g paſt eight in the evening. And if the fame patch is brought down 


There ſtick a black patch. Bring up the 
ad fix the hour- index to 12 at noon. Turn 


to the edge of the weſtern Horizon, it will ſhew: the time of the Moon's. 
. at 4 5 paſt ſeven next 1 


* R. vB) 15 E M. 
The Lane of the 1 gien, Ukewile the Oy mne, , 


| rand her place i in the Ecliptic, to find the time after ſouthing when ſhe 
will be i in a given Azimuth. ; 


Rectify the Globe for the Latitude of the place. . Find the places &. 


the Sun and Moon, as before, and the time of the Moon's ſouthing, as 
in the laſt Problem, which note. Fix the Quadrant of Altitude in the 
Zenith of the place, and turn it till it cuts the wooden Horizon in the 


given Azimuth. Turn the Globe about its axis, till the Moon's place 


. comes to the Quadrant of. Altitude. Then the hour- index will ſhew the 


hour. And the difference between this and the time before found, will 


| Wh how long it will be after her ſouthing before the Moon. will be in 


Anu W 


* 


E X 4 M P EZ B+; 


Let ak ding continue as before, noi let the Moon's given Azi- - 


muth be 40 degrees. Fix the Quadrant of Altitude in the Zenith, and 
turn it till it cuts in the Horizon 40 degrees. Turn the Globe till the 
black patch comes to the edge of the Quadrant of Altitude; then will 


the hour- index point to 45 paſt three o clock in the morning, the time 


ſought; that 3 is, 1 hour 45 minutes after ſouthing. 
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10 find al choſe eren on the Earth to which f 
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| the Eciptic,. 4 1 
rant of Altiade mark de 


| ls Moon's: place. | 1 Quade 
Moon's Latituſle, And there ſtick 1 black 
up to the braſs Meridian, and that will ſhow: 
| Mark that point on the Meridian of the Terreftraal'C Globe, and hol 
N there a black lead Pencil, turn the Globe its axis ; the Penc 
| will deſcribe; on the Earth's eas that t Parallel/2o ond, * Nes 
Will be N vertical that day. ir, Ba IT 5 FFF 7 
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; : Let he Mons gue be, ax beſo, Scorf 
Vit And ber Hatitud? [ef 8 24 — ole ate a) 12 


There flick 4 leck patch, and Hoy LY e-braſs Meridian, her 
declination will be Fol about 7 degrees; SCa,αd Y 
7 


Then holdiffg a black lead. Pebel at 8 d. 
the Meridian of the Terreſtrial Globe; 3 and tur 
axis, it Will deſcribe all thoſe. Peay nearly, . that 
their e e 1 Mie. 3 arty 8 
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The n 40 d Ladltade ef r f Mall ae 1 gk oe FOR i 
of the month, and hour of the day or night, to fin 5 the Globe 
thoſe places where the Moon will be ng ſetting, or ton the Meridian. 


1 
* 


Find the Sun's place, and bringing it up to the braſs Meridian, ſet 
the e to 12 at noon. Find the Moon's place, ig and 
Latitude, by an Ephemeris, and mark it, as before. rk 
about its red till the Moon's place comes up to the Pra [ 
hour-index will ſhew how long before, or offer. 8 Sun, 
comes to the Meridian. 
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e * <2LI6 i n er : dba” "54 = x7 ROY 5 care ge 95 
22 nen Moog ADK 25 1 oh eh 4s," 1 
* — 55 41 — — of 
n: the 'C AL « | 28 the. Mb 0 lg in 8 * 
0 Fawn it. TE 4 black patch. 1 the Sun's place (Cancer 
) to the braſs Meridian, and. ſet the hour-index. to 12, Turn 
5 the Globe about its axis; till the Moon's. place, marked with the patch, 
comes up to the braſs Meridian: The. Np en 0k will point to = 30 
the difference in right aſcenſion between the 8un and the Moon in time, 
or how long the Sun comes to the Meridian before the Moon. 
„ Bring the patch marking the Moon's place up to the braſs Meridian, 
. and it will ba the Moon's declination 200 0 North. 
| Bring the Place for which. the hour is given to the Meridian, and ſet 
the. index to the given hour. Then turn the Olobe about its axis, till 
the index points to 12 O clock; then all thoſe places that lie under: the T 


ls coat alle. the Pain. the Meridath.. by 


w 


SIT þ F [ 00 / (( EN 4% bo 4 
; 36s 8 #7 babes * * A, M. P . y + . © 
>. 2 5 Lek 24 bp 
ace 1 . Ll the time nine 0 lock in the even- 


ing. EE up given plice to the Meridian of the Terreſtrial Globe, and ſet 
the hour-index to nine o'clock; Turn the Globe, till the index points 
to 12 at noon. I hen all thoſe places that lie under the braſs Meridian 
* haveſthe Sun in their Meridian; theſe, in the preſent example, will 
plac win the great Pacyic Ocean. | 
| 225 he drab If Fen Yemen hs Sam and the en | 


Turn 


then I thoſe ar that 11 under the braſs Meridiin will 
cheir Meridian. 

| obe about its axis, till the ur- points to the 

different aſcenſion between the Sun and Moon in time, found 

* before; and then all thoſe places that lie under the braſs Meridian will 


ag he DIO. in their Meridian; and the place whole Latitude is 
* equal 
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equal Ft ths Moon' s declinati n, N U 1 have: the Moon i in. 
its Vertex. 1 . e . 


rr 
- 1 : 


Jouthing. 
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FE 
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Abe Places of the Moon was 1 before in e of ike 2R | 


and the difference of right aſoenſion ab 30. Turn the Globe weſtward, 
till the hour-index-points to this difference, that is at 95; then, in 
this Exam ple, all thoſe places in the Pac | 
braſs Meridian; Will have the Moon in the N eridian; and that point 
7 Which lies under 200 o North, will have the Moon i in the Vertex. 


Sea, that lie under the 


If the difference of right aſcenſion had been ſeven hours, the Moon : 5 


3 be F h to a Place beween 555 rr en + 65 


Manila, 1 : 


Keep the Globe From turning byes its axis, and; 1105 the: pole R 
205 oo. Then drawing a line along the eaſtern fide of the Horizon, it 


e re over all thoſe places where the Moon will be ſerting, as: part of 


California, and Button? Bay; and drawing a line along the weſtern fide 


of the Horizon, -it will paſs over all thoſe places where the Moon will 175 
be ring, as part of Maia bs one and the coaſt of Africa bordering on | 


the Mediterranean, Sicily, France, and the North of Scothond. 
At ſome places he'd time of high water, at the full and ebange of the 
Moon is known by obſervation. Thus, e. g. at London Bridge, on the 


day of the full and change, it is high water at three o'clock in the 
afternoon, when the Moon's azimuth is in*the firſt caſe N. 2 and i 


in the 
Jatter 8. 85 5 From whence ariſes hin following 0g. ieh 
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T he time e of high water at any 8 at the fall and e the 
Moon, being given, likewiſe having the day of the montliugndFthe 
Moon's age, to find the time of high water for that day. 
| Having the day of the month, find on the wooden Horizon the Sun's 

lace in the Ecliptic. Bring: it up to the braſs a er. and fix the 
neee to 12 at nooon. 5 

The Moon's age being given, find her place on che en ob J call FA 
ſtick a hlack patch. Turn the Globe, till it comes up. upder the braſs 
Meridian, and the ien will ſhew the tim Lof FROM I 8 


" — L 4 
* o , * 5 2 eg * 


. 
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Add that time to the time of high water at the fill and change, al- 
| ready known. "obſervation, aud tha K e eee eee 


- 


A ks af; {a month be June the 50. A.D. 753. that is 
ores days alter che change of "TT by. Gas 
The Stin's place that day was p 5 . e 2 
The Moon's FT . Virgo” = 3 
Yer Lavoe on VV 


Bring the Sun's mp to ths braſs Merkiian, and ſet the Hour-jndex 
to twelve o clock. a black patch at the Moon's place Virgo 189 41 
with Latitude — 1 59+ — it 5 to ae bern reridian and it 


walk be found, that 


At London the Moon was South ike any at Sw i 3 
Time of high water at London Date, at * full and change 570 


of the Moon, about a, 3 oO 
Time of high water there June the wk at CTC . Ar 30 
1 in hampers es this Wan uncbad⸗ r2 hours, then 12 hours muſt be 


ſubtracted from the ſaid ſum, and the remainder will give the time of 
* water the next morning. Thus, Fuly 17. 8 0 5 


The Moon was South that day at — 115 34. 
Time of * water at the full and change A 
1 ae - = _- 14d 34, 
| Subtract - - „ 120.00: 
es 9s 


Time of high water next morning July 16 „ 


For places where the Sea ebbs and flows regularly, that i is, in 12 . 
48 minutes, we may add the n | 


ee — e 1. K N 


The apy of this Moon's age, and the hour when it is high water, 
being given, to find the time of high water there at the ulli and og 
of the Moon. | 
This Problem doth not ot properly belong to the Globe ; however, as it 
relates to the — in hand, is not improper for this place. b 

NAA By 


4 
9 
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By the mean motion of the Moon from the gun, the tima of high 
5 water falls out later every day by 48! Ann Therefore, ſincr : accu 
tn? cannot be expected here, multiply the given day of the; Moons 
age by 48, 8, and ſubtract it from the time of ** water at che full 
and * enn, 

Thus, - e. g. let the time of high water be 4 55 on hee ede ; 
Moot!'s age. But 48', 8, multiplied By 6, will give 2925/8 =! oe. zu 8, 
or, adding 1 for the decimal 8, A 53 1 eng This, ſubtracted from"4b'5 5! 
leaves only 2 Which ſhews that i is, high: water . 0 e of 
. * new and full loon, much about 12 o'clock at fn Nie thor | 

Wich Tides i in the Ocean are intimately connected Fn ane, 

180 1111 I n tits 1742114 At 0 193-1159; ut 4. * is 2 
TIDE 8 10 2 AT MOS PH EI KE. 1 

; : bits ibis einde 03 15 45 06 1t1 = £ 3 *6 2698; Sh 13527 

0 what hath been hitherto ſaid of the actions of the Sub: nnd} be 
and their forces in raiſing the waters on our Earth, may be equally ap- 
plied to their actions on, our Atmoſphere, and that e air uſually 
ſtiled Wivps, or, if more violent and impetuous, 8 ON s. 

For nad air that ſurrounds, us being a fluid, and ſo much lighter than 
water, m i (elpecially having nothing to leck lt, as ſhores do the 
Sea) 'more © Roy echte ek: to- WP eie nn above 
explaine | Ri 

5 Moon, bein ing to 2 nearer to the Earth thanathe gun, muſt 
have greater force than the Sun in raifing:Tides i in the Atmoſphere, as 
well as in the Ocean. However, as ini the cafe of the Waters, Above 
explained, the whole effect muſt be afcribed to the joint actions of both 
Luminaries,” which, therefore, will be greate eft when they conſpire to- 
_ gether, and leaſt when the action of one Wibbeke, or, in park.” counter- 

balances the action of the otſge r. 
f The tranſverſe axis of the Jpheroid of the Atmoſphere: will be longeſt 
when it paſſes through the centers of the Sun and Moon at, or near, 
the Equator; and therefore the greateſt ſtorms will be about the times 
of the two Equinoxes. For, as obſerved before, the higheſt Tides in 
the waters are not preciſely at the => 197m but a little Hoary the ne 
Equinox, and a little after the autumnal. T 125 

Therefore, the Earth being nearer the Sun a little: 1 the roma 
Equinox than at it, the higheſt Tides in the Atmoſphere will be, ceteris | 
paribus, before the vernal ee and a little after the autumnal. | 

Hence ſorge of the moſt remarkable ſtorms have been obſerved to LIM 


9 8 in and November. | 


Þ-#.#% 
* 
8 3 | 


5 5 
1 


The 


— 


= 


about one hundred” 7 af 
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The ſtorm November 26; A. D. 1703, a little before midnight, was 


| wr remarkable, and attended with extraordinaty effects. as 


The ſame forces that thus affect the Atmoſphere, muſt, in a propor- 
. tionable degree too, affect the human body, and particularly its fluids. 
Hiſto 


The ern of Moon in 1 


its, was taken notice of by Galen + 
Chriſt, in the reign of the emperor 
Trajan. Ends 31 „ 

And before his time the An ſubject to this diſorder are called, by 
the writers of the New Teſtament, ZzAmatouera t. 

It is reported of the famous Lord Chancellor Bacon, that at every 


Eclipſe of the Moon he conſtantly fell into a fainting fit, from which 


he recovered only as that Luminary recovered its light 5. 


The ſtorm in which Over Cromwell, the Protector, died, Se FFI 


the 3d, 1658, was very remarkable, and gave occaſion to the Poets of 
that time to make reflections upon it, different, as their ſyſtems of poli- 
ticks were different. , 


But without eteltsg at al into ſecret cauſes, his diſorder was a feaver, 
attended with anguiſh of mind, arifing from the ill poſture of mls affairs 


at that time, eſpecially his domeſtic ones. 


And it deſerves remarking, ſays a very great phyſician, _ magni illius 
* viri morbum ex illorum $enere fuiſſe, quos vin n lunarem maxime ſen- 


tire oſtendimus “. 
But, perhaps, as extraordinary and uncommon an effect of this lunar 
as any, is what the ſame learned writer quotes from Kerkringius, 
wiki ſays, „that he knew a young gentlewoman, who at the time of 
« the full moon was plump and very handſome, but in the decreaſe of the 
« planet, ſo wan and ill-favoured, that ſhe was aſhamed to go abroad, 


«till the return of the new een ' gave. fullneſs to her face, and attraction 


105 to her charms.*#*” 


Every one knows how great a ſhare the moon hath in forwarding thoſe 
nos of the female ſex, which have their name from the conſtant 


regularity they keep in their returns. 
In countries neareſt the Equator, as it hath been obfirved; the lunar ac- 


tion i in rag the nth is the Arongeſt, No wonder, therefore, that theſe 


OY see Philoſ. Tran. No, 289. + De Dieb. Criticis 1. 3. t- Matt. xvii. ver. 15. and 
other places, $ Sce his life by Raxwley. 
xy Mead ut (up. P rs = | 


RN CC RO monthly 


ach HEL 20 . 


ory, 1 7 # that of Malene, affords many and remarkable in- 


* Mead de Imp. Solis & Lun. p. 108. 
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monthly ſecretions, are in thoſe countries, in much greater quantities than 
in thoſe that Jie nearer the Poles, 7 the /unar force is weaker 


"LETS 
This oarates * takes notice igns, one. Na vi Aitbe 
Sch Mb were not 5 Ws wi e 
n the other hand, that ial 3 as are 1 is the 


warmer climates TE be attended with great wen and Ia 


= Aa» 


not ſurpriſing. 1887 
This appears in the caſe of Roche, bann herſelf "2a cling op 


waters, * and e bodies: we may next e. to . notice 3 
her own motion, and how it is affected by the ſame e e, inciple of uniyer- 
fal gravitation. That: is, in other rods; to {peak what peeled. 


Twp? MO ON's IRREGULARITIES.. 


There js nothing that ſhews better the excellency of the N eren 
phiſoſop hy, or _ clearly demonſtrates the truth of its principles, than 
its ſo 246 , and clearly, accounting for thoſe many iregularities of mo- 
tion, to * all. cundar y planets, and the moon in particular, are ſubject. 
Sy Though theſe are called irregularities, yet they are not to be appre- 

hended as random or fortuitous ones, but ſuch. as are regular. under the 
like circumſtances, and ſubject to numbers and calculation, 

Far it was by obſerving the periad of theſe lunar inequalities, that, as 
we ſaw before, Dr. Halley was enabled to foretell an aaf he. Jun, 
with an exactneſs little inferior to the obſervation itſelf. 

It hath been ſeen. before that Gravitation is a principle Tenzing to al 
Matter, as far as we are acquainted with it. And that bodies, deſcribing 
orbits about another placed in the center of their motion, by a cenrri- 
petal and projedtile force, deſcribe e areas in equal ue. is way inery 


well known. oi 
As this is the law by which the primary Planets regulate a ye oe A 


about the Sun, fo likewils, was there no Sun, by the lame law would mich . 
Moon regulate her motion about the Earth. _ | 
This tendency of the Moon towards the Sun then: 4 is the a of thok 


image in her motion, which are ſtiled her 
amp IRREGULARITIES. 
Theſe are e reckoned eight, ariſing, from Sue now to be 


mentioned. | 
DFR ks De Aere, Aquis, et Locis, t Gem, xxxi, ver. 35. 
| 5 That 


1 * 


— 


towards the Earth at E, and therefore accelerates her motion. | 


prevent the Moon there from deſcribing equal areas 
in equal times, i. e. will not at the quadratures diſturb 
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and the circle AB CD the orbit of the Aeon, while the 
Moon deſcribes the quadrant A B, that is, while ſhe goes A 
from the guadrature to the conjunctian, the force tend- \ 
ing towards the Sum at 8, conſpires with the force tending 


But while ſhe goes from the conjunction B to the next gua- 5 4 
drature C, the force tending towards the Sun will act con- 
trary to the force tending towards the Earth, and therefore 


will retard her motion. | $62 r | 
In the fame manner while ſhe goes from the quadrature C, to the next 
52 D, the ſame force, tending towards 8, will accelerate her again, 


again. L 


The Moon therefore in her monthly revolution about the Earth, 5s, by 
this action of the Sun, a/fernately accelerated and retarded... 
II. This force tending towards the Sun being the DISTURBING 


FORCE, or that force which prevents the Moon from deſcribing about 


the Earth equal areas in equal times, will be greateſt at the O C- 


TANTS. _ = 
For this force being reſolved into two others, after- 
Sir F. Newton's manner, one of them at the quadra- 
tures, or-Syzygies, will be found to point /rom:, or 
towards, E the center of the Earth directly, and there- 

fore will not hinder the Moon from deſcribing equal 
areas in equal times; the other, likewiſe, in thoſe 
places will be found to tend towards the center 
of the Sun, and therefore neither of them will 


the Moon's motion at all. - 3 
But when the Moon is in the O#ants, as at L, this 285 
force, being reſolved into 7200 others, one of them as 


LH will point directiy to, or from, the center of the Earth, and there- 


fore will ;ncreaſe or diminiſh, the Moon's. tendency towards the Earth, 


but not hinder her from deſcribing equal areas in equal times. But the 


other as L I, or H G, points neither towards the center of the Earth, 
nor Sun, and therefore, in the Ocfants, prevents her deſcribing. equal 


* 


areas in equal times. p 
| 8 | | / ut 


. 
EN * 


er ere eee 


8 * 


i * force will be greatefÞof ud. ey 1G * 


Sages ni r Quadratures.: „. e nee 197 e 1 a0 
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But this being tHe mad. way between bil quadrature and the if: 0 in 


bogen which places this diſturbing force doth not prevent the Moon from. 


deſcribing- equal areas in equal ange, it follows: ont + at the WI . th 


this reaſon it hath — being | band's more -difficult to bwin 15 
the Mbon' s place in the en ee _ n ang oo at the 


% CAR ts 
III. The Addis: orbit is more e curved i in the qua 
f 7-2 ' Zures than in the fyzygres. © © 1 
1 1 For her motion being e during dia 8 5 
1 dd he; quadratures to the fyzygies, in the fzygies her mo- 
tion will be quicker. than it ought otherwiſe to be, and there- 
fore her centripetel force Ig% than it would otherwiſe be. 
© She will therefore at the Haygiet deſcribe the portion of a 
a larger curve, which co nſequently will be 4% curvedithan 
u ſmaller. That is, inſtead of deſcribing the Curye A B. 
br O D, ſhe will deſcribe the curve E F. ain e 


* 31 1 2 1 3 


Gn the other hand; while the Moon goes from be 
to the quadratures,. her. motion is continually retarded, and 
55 ente at the qu l her motion will po awer than it 
uld otherwiſe At the guadratures therefore the Moon 


1 4 


3 _ K 7 vill deſcribe the portion of a daes which ＋ e will 
2 5 be more curved than a larger curve. That is, inſtead, of de 
N. ſeribing. the.curve A B, 41 C D, be will e the ane 

; e G K. „ e | w 1 


e e at . 3 che Moon 8 orbit i is 8 more ; 
oY + (curved than at he . Flee SY STE 


— 


IV. Since theſe irregularities in the Moon's 
WH motion proceed, as was ſaid, from the action 
of the Sun; it will follow. that where the 
action of the Sun is greateſt, the irregularities a- 
riſing from it will be greateſt too. But the nearer 
the Earth is to the Sun, the greater will be the 
action of the Sun upon the Moon. And the more 
the tends 1 ! 10 Sun, the %% will ſhe tend towards the Earth. 
When therefore the Earth is at the peribelion P, and conſequently at 


its leaſt diſtance from the — the action of the Sun upon the Moon will 
be 
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be greateſ,. and deſtroy more of its tendency. towards the Earth than at 

| any other diſtance, 3s 8 D, 8 C, S B, & c. 

Therefore when he Earth is at the peribelion P, the Moon will de- 
| ſcribe a Kerber orbit about the Earth, than when the Earth is at any 
other di 
will be the mee - 4: WT 
But the Earth is at its e in the winter, and, conſequently, 
Fan the Moon will deſcribe the outermoſt circle about the Earth, and her 
periodical time will be the longeſt. And this agrees with obſervation. 

For the ſame reaſon, when the Earth is at its aphe/ion A, the tendency 


of the Moon towards the Earth will be the greateſt, and, conſequently her 
periodical time the . And in this caſe, N n will be in fe er, 


* will deſeribe the nermoſ circle about the Earth. 

V. Since the Moon, from what: has been ſaid, 
appears to deſcribe an ell; rprical orbit about the 
Earth E, in the Focus of it, and fince her cen- 
tripetal force towards the Earth, by means _«. 
of the action of the Sun, is continuall | 
- Ccreafing, or decreaſi ing, but not equably, t 15 18 
ſometimes %%, and ſometimes more, than in the 
mverſe duplicate proportion of the diſtance of the 


Moon from the Earth, therefore, in this caſe, the line of the Moon' g- 


Ni AB will be continually going backwards, or forwards. That is, 


e axis A B will not always lie in that ſituation, but go backwards into 


the ſituation K L, or forwards, into the ſituation FG. 
Since however, taking one whole revolution of the Moon about the 


Earth, the action of the Sun more diminiſbes the tendency of the Moon 
towards the Earth than it augments it, therefore the motion of the apſids 


forwards, exceeds their motion backwards. Upon the whole therefore the 


affids of the Moon's orbit g9 forwards, or acccrding to the order of the. 


NS. 
Vl. Becauſe the Moon deſcribes an eccentrical 
orbit about the Earth at E, and the action of the 
Sun upon her ſometimes incregſes her tendency 
towards the Earth, and ſometimes diminiſbes it, 
i. e. makes her gravity towards the Earth in- 
creaſe, or decregſe, too faſt; if while the Moon 
aſcends from her lower ap/id A, her gravity to- 


wards the Earth decreaſeth 700 fu, inſtead of W tha ſemi-etli; if is 


ABC, and coming to the 4:gher ap/id at C, as ſhe would ctherwiſe do, 


ſne 
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I” On the other Hand, if the Moon 1 going from 


. - | * 
4 : 
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en evn:cheth the curve B F D, and come to the higher 3 * . 
Bu the curve AB F D is more eccentric than the curve K BC 


- "Therefore when the gravity of the Moon towards the k Earth ceeregſe 5 


dra E py i % 


her higher aſpid C to her lower A, and her gravity 

/ towards the Earth imereaſes too fal, inſtead of de- 

e ſeribing the ſame ellipfis C DA, and fo 1 

ts the /ower ag at A, the will approach aetrer 

| 3 the Earth, and defcribe. the curve DF B, and 

| | ſo come to the wer apfid at F. Bat the eutve 

CDFB. on be A eccentric than the curve D A BC. 

Therefore, when the gravity of the Moon 05 FE Farth incre 
cos faſt, the eccentricity of het orbit will erage, » "Ang the orbit itt 


will approach nearer to a circle.” 


"Therefore the eccentricity of the Moon' s orbit wilt be continual, va- 


n In conſidering the e ther of: the Moon's ts; we have 
hitherto ſuppoſed the plane of her orbit as coinciding with the, plane 
of the ecliptic, becauſe her motion would be affected with the irregu- 5 


larities Wards ſpoken of, if in reality it did ſo. 

But it hath been before obſerved, that one half of 
the Moon's orbit A C B, is raiſed above the plane of 
on ecliptic AE BG, and the other half ADB de- 

e/jed below it; and the Pointe A B, where the Moon's 
62 At croſſeth the plane of the ecliptic, are called the 
/ NODES, and the line A B, joining thoſe points, js 
” called the LINE of the NODES. * 
But when this Line of the Nodes A B lies in oon 
junction with the Sun 8, it is at * but in all on 
poſitions it goes backwards. 
When this line of the Nodes AB lies in the qua- 
drature with the Sun 8, it -goun dactwerd f aſteſt of 


all. 
3 VIII. It hath been formerly obſerved that the orbit 
of the Moon is inchined to the plane of the ccliptic in a 
certain angle; but this angle is not conflantly the fame, 
but ſometimes greater and fometimes 4%, depending 
upon the different poſition of the line of the Moon's 


nodes with * 


When 


2 via "AY N # A HO BR A H t as ras Fe 


When the Line of the Nodes AB, paſſes through _ 
the Syzygies, the Plane of the Moon's Orbit produced 


paſſes t rough the Center of the Sun 8, and, conſe- i 
quenfly, not being affected by the action of the un. Tx” 


is then at its Ep State, making an Angle with he 
Ecliptic of about 5 18. 

"When the Line of the Moos . AB, les i in a 
 baititdre: with the Sun 8, then, ſuppoſing the Le 
ABCD to repreſent the Plane of 1 Eat, and 
AEBF the Orbit of the Moon, let the Moon be ſuppoſed 
to have juſt now paſſed the aſtending Node at A, and 

going to her Conjunction with the Sun at E. RS 
e Moon will then be going farther and farther 
from the Plane of the Ecliptic ABCD, and, was there A 
ng action of the Sun, would come in conjunction with 


him at E. 
But, . of the Adion of the Sun, the We in 


going from the Quadrature at A, towards her Conjunc- 


tion, will be perpetually drawn down towards the Eclip- 
tic, and therefore will not come to a Conjuction with 


* 


Aber TIME. 201 


! 


A 


the Sun at E, but at G, making an Angle with the Ecliptic oA leſs | 


than BAC. 


But the Sun 2 aotine ſtill to att, after the Moon has arrived at her | 


Conjunction, will go on to draw her dn towards the 


Ecliptic ; by which means, ſhe will not croſs the Eclipric  ,- 


at the Point B, her former Node, but in ſome other Point 


"a to the Sun, as K. 
t wherever the Moon croſſes tue Relipric is her 
Flu Therefore, her Node, in the mean time, hath 


gone backward from B to A the Moon hath de- 


ſoribed a Semi-Orbit AGR aking a /eſs Angle with 
the e than the Orbit AEB, which ſhe would 


have de 


all. 


Phenomenon of 


43-0: 


ribed had there been | no Aion of the Sun at 


Aud! now, before we e diſhaiſs this ſubject of 1 the Moon” $ Motion, it will 
not be foreign to the "purpoſo to 2 1 a few words 5 relation to the 
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ly . 5 INE 
4 . CN ing, when, 
near the full, riſe almoſt / It the 
n 0 — 70 25 828825 is called the Har /4 1 

2 2 2 taken notice gf h cou 5; before, s it was at 
ed to by philoſophers ; at th not. ill very . 
perſon that is ſaid to have accoun * e Mr. Fabien .. 
From hence we may, form the following | RE 29 th 3 8 bf JO"? 


388 Arc 


| P 'R | R * 5 e 5 1911 62} 1 gie 5 
To, 1 by th the Globe the e of whe Hütte Moot.” 4 Bi 5 


Since, the time bein; given, the Abe ie Sun th given, let wks fappoſe- 
it to be-1® of Libra,. the point oppoſite to. which is 10. of Aries. 5g z 
will be the Moon's place, 23 Ln ds at the full, 8 1 
riſes when the Sun ets. fu Of 

Rs us abſtract at preſent | from, the icknatibn che ON aj 

that f + performs her menſtrual, tevolution about he Earth, 
in 1 C iptic, ſe that her motion ih it is equable. 
The 8 nodical ange before, conſiſts of 294 a8 thete⸗ 


'&: 


fore on the Globe, where re Accuracy, is nat to .be per * the Toon may 
be ſuppoſed to deſctibe oy e Ectip tic (3609 in t ty” . Therefore 
30d: 3500 : : 14120 the Moch s motion in the Eclipt Ein one day : "a 


Rectify the Globe for the latitude of the place, and, bringing the 
Sun's place, the beginning of Libra, ta. the N N Pop. the 
Hour Index to XII at. noon; then turning the Globe weſtward, when. 
82 comes to the weſtern, fide of the Horizon, i. e. when the Sun ſets, 

oppoſite point Aries will be found on the èaſtern fide of the! rer 
4 on e Moon will. be ring, and. the Hour. Tndex will point to 
the clock in the evenin ä . 

Then ſticking ſmall Black patches at Piſces 189; and Aries, 440 Aries 
120. and Aries 240. for the Moon's place four ſeveral nights, when thoſe 
rA come to the eaſtern edg ok > Horizon, the Moon will be riſing. 

ur Index will, 1 thoſe times, point nearly to VI O Clock. 
And Ou 12 Moon, f or thoſe * nights, will riſes e #; the: 
{ame time. | . 


* 10 his Quzſtiones Philoſ, edit, 2da pag. 124. 
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The inclination of the Moon's way to the Ecliptic, and the different 
tion of- Her Nodes, will make ſome alteration in this phenomenon. 
It is ſufficient-to ſev che nature of it, in general, from hene all the 
particular caſes will be more readily underſtood. "+ 
Having treated of the Fixed Stars, and what concerns their apparent 
motions ; and, but juſt now; of the actions of the Sun and Moon, as the 
cauſes of Tides in the Ocean and Atmoſphere ; it naturally follows, that 
we add ſomething: relative to another tt 'of SET: ee. are . 


n thoſe a are I. Es 
13 120 700 0. ee. an E 0 8. 


my” * ond yp” we hs Jin eady, that Tides are Amed by the Ghavitilioh 
of out! Waters towards the Sun and Moon, and Gravitation is now known 
to be an affection of all Matter, as far, at leaſt; as we can diſcover, it 
will follow, that Comets, if large enough, and if they come near enough 
— us, may, by the e e cn | ro 88 the ſame, and perhaps other 
eftdurio! t 
What thoſe effects 5 poſſibly bs; will be ſeen Wender, | 
In the mean time we may obſerve, that Seneca; and, before him Cleo- 
medes ſuſpected that there tight be more Planets than thoſe even which 
were commonly known in their time. And theſe ſuſpicions have been 
ſince abundantly confirmed ; firſt, by the diſcovery of the Satellites attend- 
ing Saturn and Jupiter, and afterwards by the whole doctrine of Comets. 
Comets-were, in general, by the followers of Ariſtotle, looked upon 
as meteors, and ſudden exhalations; and therefore it is no wonder if ey 
have left no obſervations at all relating to them. vv 
Some of the. Pythagoreans, according to Plutarcb®, looked upon Co- 
-mets as bodies returning at certain periods of time, and yet have left no- 
thing concerning their Prey, or even the paths deſeribed by ſuch as 
Tell under their notice. 
The firſt perſon that defertbed the park of any Comet, with tolerable 


* was Perer Appian, profeſſor of mathematicks to the emperor 
| Charles V. and his brother Ferdinand. So that æra is the higheſt 

to which this part of aſtronomy can pretend to go. 

Having an opportunity of obſerving no leſs than five Comets, between 
the years 1531, and 1539, he was the firſt perſon tnat diſcovered that 

their tails were always turned towards thar part of the heavens which is 

- oppolite- to the Sun. | 


* De Placit Philoſ. lib. 3, © bi | 
<O-0.--2 | At 
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At laſt, a Comet appearing in the year 1577, it was obſerved by Hycbo 
"Brabe, already mentioned, to have no diurnal Parallax. From —— 
it was plain, this Comet was farther from the Earth than the orbit HE 
the ener * e os could not be a Meteor or Exhalati on 

| Let ABG be a Meridian, or great circle of the Earth, 
55 in which let A be Uraniburgh, here tliis Comet was 
obſeryed by Habe, and B Prague, in Babemia, Where 
it was, obſerved by Hagecrus. Theſe two places lie 

Leh in the ſame Meridian, b it differ in Latit 5 fix. 


. hy jo” D be the Comet, and F the bright 15 in the- 
| Pulture. To an obſerver. at A, the Comet, ſappoſing- 
it bad a Parallax, would a amongſt the fixed Stars at E, and its. 

diſtance from F would be the arch FE; But to an obſerver at B, the 
place of the Comet would, appear amongſt the Aer Stars at C, and der 
diſtance from F would be the arch FC. +663 +; 187 Hoe 
But, both.Tycho and Hagecius obſerved: this Comet, hob is the i ne 
verticle circle, and meaſuring its diſtance from the Star F, found it to 
be the ſame . Conſequently; the auch, ebe yaniſhing," the'angle ODE. 


2 n 
* — 4 


that is ADB vaniſhed, or was 2 et 210808 eee eee 
But the Moon ſeen from the e Aond e would ap ane I} 
| ET ſtances from the Star F. Therefore this. mem Was atther from the 


Earth than the orbit of the Myc: Nel eee THER W. W. D. 


The rinei queſtions relating: to e he, JET: is the "oh 
Towing zeads.. Their e ont d eee e 
ant SES... ; 1 8 +9 2195 ee "TOE IP 
„ , 98 24 1 1 La Y * 0 M. $69 B * A by * wo 


"hs by. the Ariftetelion bilephy, hs: weld, Was tinte to e opoir 
Comets as nothing more go Meteors, their number was eſteemed infi- 
nite... And as. this part of, Aſtronomy hath been but little cultivated, till 
within theſe few years, in compariſon, and, few obſervations have beerr 
made on them with any tolerable acccuracy, it cannot be expected that 
their number ſhould 94 as yet, exactly determined. In Dr. Halley's 
Tables, is a catalogue of twenty-four, Comets, obſerved between the years 
1337, and 1698 incluſively. In the French edition of : theſe Tables, is 
a ſupplement to that. catalogue of twenty-eight more, obſerved between 
the years 1264, and 1757, 4 _ a few others have been 
| ſeen ſince that tine. * 
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Theis, 1 ee, the planets; are different: The Comet 


2 1680, from Mr. Flamſteed's obſervations, ſeems to have been little 
more than' ten tines as 7 as our SN" or one fourth poet as big as 
our Earth. Ong 

CIS: mm; | * 0 * * 0 N 8. 


5 5 6 
#4 ? 1 ii, 31 a $4 44.49 175 
„ 3 


5 0 he 1 are now known: 65 be bodies of ek Planetary kind, but, 


I. Not, like the Planets, moving all i in one direction; that is, having 
2 proper motion from Jeſt to Eaſt, or according to the order of the 
Signs; but ſome of them ent from 12500 to We fs or contrary to the 
order of the Signs. ed, 5 | 


H. Not, like the Planets, allied within a Zodiac, but having the 


planes of their orbits inclined to that of the Ecliptic, in a great variety of 


angles. The inclination of the Comet's arbyt. that n in 1680, 
* 60. 56. and that of 1683, was 839 [2 110 . 


II. The orbits of the Planets, tho' aliples, 
differ but little from circles, whereas thoſe of, 
the Comets are very excentrical, as here. The 
Comet of 1680 came almoſt in a ſtrait line into 
the very body of the Sun, and then "INI. 
up again, nearly in another.. 


IV. As ſome Comets are pretty well known to have returned at * 


D 5 


B f 


tain intervals of time, they muſt have deſcribed orbits returning into 


themſelves, which muſt be ellipſes. Yet Comets, paſſing by ſuch large 
bodies as Jupiter and Saturn, may have their velocities increaſed, though. 


but a little, -in ſuch a mann 1. as all be ſufficient to change he's ellip- 
tical orbits into parabolic ones, ſo as never to return again. Or, if they 
do return, their OY times may be altered, ſo as to become longer, 


or ſhorter. 
v. As Comets: druch the Ecliptic, or the line of the Farth's way 


ABC D, round the Sun 8, they will have their Nodes as well as the 


Moon. And therefore, in certain poſitions of the Earth, Comets may 

have the ſame effect with the Moon, in cauſing Eclipſes of the Sun. Or, 
5 if their apparent diameters are too ſmall, they may appear as black ſpots 

oing 

* Whiſton's New Theory of the Earth, pag. 199, * 
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be the Julium Sidus, taken notice of by the Roman poe | Ying ap- 


N — , r GPUs SS . - ARE Game ot 
# 
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ASTRONOMY; | 
ing over the body .of the Sen, 2 as me two > inferior . Venus and 
going on have, been ſeen to do. Ea ee 


VI. The periodical times of much nee ax are - known to return, are i 


different, like the Planets. The Comet of 1531 2 to have a pe- 


riod of about 754 years, having been ſeen afte wo 1697, 
1682, and is now expected to return this year, 1758. A N 
The Comet of 1680, hath a period of about 575 Lf barbed and ſeems to 


red the year before Chr 44, ſoon after Julius Cafor 21 ered. 
in the Senate-houſe; and, £52 ps, is the ſame that Home aYjuges to, 
as it would haye appeared t e year before Chrift {2 I * yen oo: 


00% Are Jus Kg wad wich Aden Adem 368. ae 
Naevlno: T#pas, ne Tręæ "I 205. a n Belt te poo 
Ahe, Tud's T6. rome} c Tee tel *. 


Faid with the charge, ſhe headlong urg d her fi 8 5 
And ſhot like lightning from Olympus height, gh, 3 
As the red Comet, by Saturnus ſent, 3 on Wi PS Pf 
To fright the nations with a dire portent „ ant bevy 
(A fatal fipn to armies on the plain, Oe OW 20 141 Or 
Ar trees failors on the watry main.) e ee 
„ greek glories glides along in air, 05 | 
And ſhakes > e ſparkles. from its blazing hair. 1 


This Comet, at its greateſt aiſtance, - is about 1 ae 88 889 85 ales _ 
fro om the Sun; and at its leaſt diſtance from the Sun's center, which 
is 490, ooo miles, was within leſs chan 2 third part of the Sun 8 femidia- 
meter from his ſurface. 

In that part of it's orbit which is nesteſt the Sun, it flies at the amazing 
ſwiftneſs of 880, ooo miles in an hour; and the Sun, as ſeen from it, 

appeges 100 degrees in breadth, and conſequently 40,000 times as large: 
as he appears to us +. 

If any body was projected From the Sun with a velocity equal 1 to that 
of a cannon ball, i. e. ſuch as would make it fly 480 miles in an hour, 
it would but reach the Aphelion diſtance of this Comet in 2660 years. 

Amazing as this diſtance is, yet it is inconſiderable in compariſon of 
that of the fixed Stars. For the ſame body, with the ſame OR: | 
would be, in reaching the neareſt fixed Star, 7-600,000 years x . 


28 And ſo it did. See Tab. Aſtronom. de Mr. Halley, par M. Delalande, 3 Paris, 1759. 
ha — iv. v. 75. I Ferguſon's Aſtron. p. 27. 1 Ferguſon, ut ſupra, p. 26. 
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4 in our conſectures, as to the purpoſes for which they are deſigned. 
e of them are found to approach ſo near the Sun at their Peri- 


bellane, and then to make ſuch long exeurſions from him at their Aphe- 
lions, it is difficult to conceive how ſuch very different degrees of heat 


and cold, can confift with vegetable or animal bodies. Conſequently. 


how far they are capable of being inhabited, muſt appear a doubt. If 
they are, it muſt be by Creatures of a hd 4 different texture and eps | 


| fition.. from ourfelves. 


Pr. Gregory, in His Aſtronomy s, ſuppoſes 5 may be . by 
filling into the Sun, to repair his loſt feuel; or, by involving the Planets: 
in their tails, to reſtore the fluid parts of their bodies, exhauſted. conti-- 


nually, and turned into ſolids. A fact, which, however it might have 
been doubted of ſormerly, yet now, that the fluid parts of our earth, in 
rticular, diminiſh, appears from ſeyeral circumſtances... In the Ruſſian 


account of the voyages from Aja to America, for compleating the diſco- 
very of the North-eaſt Paſſage +, it is remarked, that ; the general ob- 
« ſervation, that the water of the ſea deereaſes, proves alfo true here of 
A coaſts of the Frozen 


Sea, wood caſt on ſhore, on ſuch heights,. nt, Orgs, are not: 


« the Frozen Sea. There is to be ſeen. along t 
* to be reached by any flood or waves.” 


But if this be fo, it will appear, that every primary Planet may be 
conſtantly increaſing in bulk, by an acceſſion of freſh matter; from 
whence it will follow, that the Orbit of its Satellite, if it hath any, will 
be contracted FS, and its Nate, time ſhortened, by an increaſe of its 


_ centripetal force. 


Another conſequence, if not an uſe, of this motion of Cometsijyill 
be, that in paſſing by any Planet, as it croſſes its orbit, it may accelerate - 
or retard. that Planet's motion, and conſequently change its orbit, and, 


with that, its periodical time. 


But as the motion of the Comet itſelf, for the ſame reaſon, may be- 
accelerated, or retarded, the form of its orbit may be changed; nay it 


may be accelerated in fuch a manner, eſpecially in paſſing by ſuch large 


Planets as Jupiter and Saturn, that the centripetal force towards the Sun 
may become too weak to fetch it round again. From whence it will 


— Pag. 481. + Pag. 23. $ See n * lib. I. prop. xL1x. 


A. the inch 845 of a bach F280 to 15 88 but 0 
„in compariſon, it is not ſurprizing, if we are hitherto: intirely at 


follow, . 
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may become a ne Comet, or perhaps a Planet, either 
ſeems US; for 


ters, and .cauſing extraordinary tides and deluges; 5, or, by being 


- perly: lead us to others, with which we are more 110 co | 


83 * „ 
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follow, that it willanever return, but proceed forward, with Fo rojec- 

tile force it has acquired, till it meets Wich ſome other ſyſtem, where it 

ritpary; or: ſe- 

And by this means, 4 Comet, though whilſt in that ſtate it 

r vegetable or animal life, may, vader the direction of the 
ſupreme cauſe of all things, become an habitable world, the proper 


ptacle for intelligent and moral agents. . 77 
In its paſſage by a Primary Planet attended by a 'Secondary, it —— 


bo affect the motion of che 1 tter, F and 2 


decome itſelf a Primary, Eres ou ei,, wt, 
A Comet likewiſe, in paſſing by a Planet, may roduce. in it, altera- 


tions of the greateſt conſequence i its Inhabitants, by a pings Wo 
to 


fuch an extraordinary degree at its Perihelion, as in its return from 
thence, to cauſe the ERP To of all animal life, or Perhaps A general 


g e e 18 1 nf oi ELIT 


As the uſes for which ſuch ih extraordinaty bodies are 1 PRE 
know to us, we can onl on them from the known — of 
Matter and Motion. Sue F ul bodies were not made in vain, and 
we may be affured they are intended, at r times, to anſwer the 
ny and beſt purpoſes. _ 

I ſuſpect, ſays Sir 1/agc e Newton , that that Spirit, . . e 
e it ofltdts the leaſt, is e the ſubtileſt and beſt part o f our Air, 
and neceſſary to the life of every thing, fer the moſt part 5 from 
«« Comets.” If it doth fo to us, why ny! it not ⁰ 2 en Wo the” . 
N of the other Planets? get 


M1 


b 1 * 


But, leaving: conjeftures of ſo remote a nature, they will not impro- 
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This having been miſrepreſented by many, and miſtaken by moſt, it 
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will not, however it may ſeem, be quite foreign to the preſent ſubje dect, 
to add a few words here, that may help to explain or illuſtrate it. 


In thie firſt place, then, it may be proper to obſerve; that the firſt 
chapter of Genefis doth not ſeem to be the hiſto 


chapter of of a Creation, properly 
ſo called. It was fufficient to ſay, in general, that Matter was not eter- 
nal; and therefore, that . In the beginning (whenever that was) God cre- 
, ated the Heavens and the Earth.” oo I 
As we are unconcerned with any other parts of the ſyſtem beſides our 


ov, the only thing neceſſary to be remarked by the hiſtorian, in the 


Ld 


> 


to.in 


ſtances, will always produce the /ame effects. * EE 


next 9175 was the Condition in which the Planet Mankind were about 
to inhabit was, at the time when firſt reduced into habsrable order. The 
Earth, therefore, is deſcribed to have been then without Form, and 
vai, and Darkneſs to have been upon the face of the. Deep. That is, 
it was in a perfectly chaotic ſtate, The word Chaos itſelf fignifying no- 
thing more than Darkneſs, t. %% . 
In order to diſpel that vaſt maſs of vapours, and the denſe Atmoſphere 

that cauſed this Darkneſs upon the interior parts, or nucleus, as it may 
be called, or as it was juſt ſtiled 25e face of the deep, ſome Agent or other 
Was neceſſary. And as Providence commonly employs mechanical cauſes, 


that Agent was probably the Moon. F 


1 


For, as we have ſeen already that the Moon is no capable of raiſing 
Tides, not only in the Waters, but likewiſe in the Atmaſphere, ſo muſt 
ſhe have been fen too. For. the Jame cauſe, under the Jame circum- 


It. is, not ſaid that the matter of the Moon was 
then created, any more than chat of the Earth. 
The Moon therefore might then have firſt become 
a Satellite to our Earth, as before that, ſhe might 
have been a Comet, revolving. in an ellipſis, about 
Let 8 be the Sun, BC GA the orbit of the Earth 
revolving about the Sun in its chaotic ſtate, and 
AMB the orbit of the Moon about the Sun in 
its cometic ſtate. LS 


(C2! 


P p When 


as a Comet, mate d 
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When the Earth was in a point in its own orbit, as E. 
ended long the line AM tè M. gh +” 
Since Comets and Planets are all of them retained in Sas audi V a - 
| centriperai and prajectile force, * af the point M, on account of its near-- 
neſs to the Earth, the/Gravizy of the Cometic-Mbon towards the Earth, 
at E, | ſhould exceed its Gravity towards the Sun at 8, and the en 
force aaquired at M, in deſcending along the line ANT. In. equal 
| to the Valociry: which it VO 1d: acquira''by the forte of Gravity wits. 
the Earth in falling freely from reſt at NM, througir Half the He EM, 
2 e the Earth and Comet, that Comet would fl longer 
e deſeribing the line: A MR about the Sun, but would Hebie 
; eee eee * 14 53 | 
_ "Db See ing formed mannes, and nn to clear the 
Atmoſphere, would let in vpon 5 he Nucleus ſome Gimme 2 ang | 125 ex 
preſlal by the bmmand, 11 Tes erde Ln 
1 ciaatic Berti turned round its own 1 Ss that every Me- 8 
nidida ſuceeſſively came into the Light, "it furniſhes” a reaſon wh) tho: 


ad Sun ie gat mentioned, yet the Evauiug and the Morning we tia Pp 
bebe ene, mans ad ee os dri B75 99 111 

I we ſuppoſe the Moen became a Kurelliro to the Bert . e wok 2 
tian, the jernt favces:of the Sun and Moon there would not only be r 
in dilpeling the vapours, than had ſhe done ſo in any other poſition, but 
likewiſe it will give & reaſon hy ſhe is not mentioned till the or Day, 
when ſhe muſt. have Nn ec, in the Buemi, after- San ge, ' un” 

det any Meridian. n n 20. 1993 

3 being difhelkeid; HURTS Formed bre Sud. by the kn. 
of «the Sun and Moon, would form a Diftanee, or Space, between them. 
and the denſer p s of Water adhering Rill to the Nucleus. This 
ſpace is called the v or Expance, but improperly tranſlated the Firma 
ment. By the firſt of theſe are meant — aters abode the Firmament, 
as the be are ſtiled the Waters under the Pirmament. But this dif- 
tinction did not take place till the Earth had made a compleat revolution 
about its axis, and therefore is mentioned on the /econd Day. * 

By the revolution of the Earth about its on axis, from th known. 
laws of centrifugal forces, the denſer parts would retire from the axis of 
motion; and as the Sun- beams were now let in through the Atmoſphere, 
to dry and Harden . we have a plain and ſufficient reaſon. why the 


Dry Land is not ſpoke of, as appearing before the third Day. 8 
As we have ja now. appel that the Planet, at preſent called the 


bon, * have a Comet, * its cerolutions, 
| eine 
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like che reſt,. ran ths. n e in the Horm of 1 ls Fipticel orbit, and 


idence, in forming 


that itmight, inei e under P 
this Lan a Bape ours into a wag 31a orld,, Sa might ſome other 


c Wankere dec Like dae ane ing the ee of 


ra- GENERAL, DELUGE. 


gd * 4, TS" 8 * 
"a3 eh Ein. BIG. Die 


This i is not bp in Scriprure hiſtory; that os not been under- 
tood, and properly attended: to., , bait 257 - ns 

The point in queſtion, and to be reſolved feſt, 15 W Vn re- 
main ſufficient evidences of the fact itfelf: and in the next place, whe- 


ther any cauſes can be aſſigned, ſufficient to produce ſuch an effect. 
Ihe firſt depends upon arguments taken from Natural Hiſtory. Such 


are the Shells of Sea-fiſh; Bones of Arimalt, intire Vegetables, or Parts of 


them, found at great depths under ground, and incloſed, ſometimes, in 
oo _ ſolid and compact bodies. And in other places, on the tops of 


higheſt hills, in the remoteſt Parts of the known world. 


Platt, in his Hiſtory of 'Sr ordfhire*, quotes the author . of a 


— called Mfercurius Centrali, who mentions © the Maſt of a Ship 


«with a Pully din to it, ag" out of the top” of an high hill in 


v6; "ON DS 


Ne dee wn prodifions fury (adds be) we have" of this Kind," i. 


® 1 of Baptiſta Fulgoſus, Ludovicus Me oſcardus, and Theodorus Moretus, 
„% who tell us, that” at the village of Bern, in Switzerland, anno 1460, 


85 


"my Anchors, * broken Maſts, in which were the Carcaſes of forty 
« Mariners, with their Merchandiſe ; which Fulgoſus more particularly 


* tells us, as thing done in his own time, and ſeen by many grave 


i and ſober men, who were &ye-witnefſes of the fact, and from P 
he ſays, he received a perſonal account of it. 
At is hard to controvert matter of fact, and eſpecially whila it comes 


woll atteſted; and yet, this account, it muſt not be diſſembled, hath | 


greatly the air of a fiction. It is therefore only mentioned here as a re- 
markable Piece of "Ny without laying any greater ſtreſs on it than 


it geſervess 2 
That Se- ſhells were found: aft the diſtände of fome hundreds of miles 


from: the ſea ſide, together with the difficulty of accounting for them, 


was taken notice of long ago by a ha gens as we learn from StraboF. 


ba Chap. i 11. 971. 85 Be | + Pag. 84. 


„„ * And 
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in a mine, fifty fathoms deep, there was dug up a whole Ship, with 


* 
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And what mighty; iſh bones are found, when the mou 41 ata 
waſhed down in Tertary, wy be ſeen inithe 2 ene 
account of his travels th n — $305 OMG eee 

Wafer, in his Voyages F, ſpeaking of „a very h hill in- 
Cbili, in about = South, ſays 2 cc. the van plank we hight was co- 
<<. yered with ſand, and Sea-ſhells-b "divers be rand ford; though in- 

deed, which I wondered at, there were no Shell-fiſh on the ſhores all 
jt along this whole edaſt. have landed at many places of it, but could 
„ never find any. When we had reſted. ourſelves in this place, which 
Was, as near as we could compute, eight miles from the ns ny ud 
„ {eaft a mile in perpendicular above it, we looked, &c.” _ 
And Doctor Mownſey, phyſician to the Czarina's army, in bis * 

of the Salt Mines, near Crucau, in Poland, A. D. 1740, fays, Not- 
<< withſtanding there is no remembrance, or tradition o any remarkable 
* accident, by the falling in of theſe mines, yet they have lately diſ- 
covered a Wooden Houſe, which muſt have been ſwallowed in long 
ago. Theſe mines were on fire in the year 1644, but this accident 

« muſt have happened long before that time; for they haye a plan of 
„ theſe works, taken — two hundred years ago, with remarks of: 
8 every thing that was curious in all three contignations; but nomen 
„ tion is made of this houſe, nor is there any thing in the regiſters of · 
1 theſe works, that ſhews it to Have ſunk in ſince. The wall of this 
i houſe is ſeen. at the: fide of one of the croſs · ways. They have found 
plates, ſpoons, and other things of metal : but they — no farther 
ſearch, as. the per wht ee the: Fantek ſo: 1 it 1 aeg as r 


% 


<<. curioſity.” | 7 

And a little afterorards de adde, 625 They and in-hieſe mines Alger, 
4 Glacies: Mariæ, Gypfum,. and ſometimes: Pectines, or ſmall Sea-fhells 
But the moſt remarkable thing of all is, in the middle of a vaſt ſalt 
40 beck a large Tree is found, with all its branches) incaſed in it, lying 

horizontally. I ſend you: a pieee of it, Which I hewed out of the 
on raph — of It. ſeems to be a:Beech. tree, of arhich there. nene, 
in theſe countries at preſent . 

From theſe, and: numberleſs eaher-- joins; of lin like nature, it: 
ſeems as if this Earth had been formerly in a fluid ſtate, "4 which. means 
bodies of very different kinds: had. been mixed together. That theſe - 
bodies are found, not only at vaſt depths,, but likewiſe at vaſt heights, 


not only incloſed i in the ſolid ſubſtances of other bodies, but ſingle, or? 


my os grau- Ides's Ton from Moſcow to China, 0. + Pag. 203, . 
8 * . eee N ie. . * — 
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in ſtrata; which · o 
vering thoſe 


parts. 
Fe eviderices iber che fact appear very ſtrong in behalf of the 
Deluge, — only thing remaining Is to and a cauſe. adequate to the effect. 8 


The cauſes aſſigned for mi, eder 0 are two. 494 


1 4 Forty Days: Rain... 
"It That then the Fountai a err Great ; Deep were broken up: 


* this Rain, Ne, this det of the Subterrancous Waters, or, of 


the Abyſs; it i is faid that this Tops of the higheſt Hills were covered. 


The queſtion i is, where we-can find a Hock of water: Lafficient! for this, 


and what became of i it afterwards ?. 2. 


Doctor Halley, How little Wever le was le wiſavour ſuch a ſub⸗ 
jet as this, yet allows“, “ that a change in the Earth's center of gravity, 
but the 2000th I of- the radius of the Earth, ene de ſufficient to 

« bury the the higheſt hills under water. | 


| Suppoſing x en this-center of gravity removed for-a time covrarils the 
the mbabited- part of the OG en him) we ſee in what manner 2 


| Deluge was poſſible. 1 


But as this Deluge. is ſuppoſed only to have been partial, whereas there 
are evidences of its univerſal extent all over the world, and the t cauſes. 
above aſſigned are not taken into the account at all, we are at liberty to- 


ſearch a little farther.. 


We ſaw before, in (peaking of the Uſes of Comets, that as they croſs: 


the Planetary Orbits, ſo.it is not impoſſible but. they. may. paſs ſo near 
to ſome particular Planet, as to involve it in their Taili, and that this 
on 4 be # cauſe of immoderate.and unuſual Rains. 

t is not impoſſible, likewiſe, as was obſerved in the ſame place, but 
that ſuch a Comet, in paſſing near a Planet; may raiſe: eau? 
in its waters. And this will be not only in ſuch as float upon its ſurface, 
but ſuch likewiſe as communicate with them, whether they be ſuppoſed. 
to bee central waters, or ſuch as are. contained in Caverns and Interſlices. 


Abel. W vol. 1. pes. 307. 
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Theſe: 
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mſequenthy muſt have bee wbronght thereby the ſex co- 


nary T ides.: 


1 . = 1 — 
2255 — & 
2 <>» Vo r 3 | A, 


4 
3 


ntly ks BA wil 8 
Earth, 2 Fee Wer va | 
the highel 2 Anh 965% + nd); x * wh” 


8 ii £232 nts 47 ond N Ef $59. 
he Comet of 1680 Kaen 3 fore lutions in about 2 lu pa 


But this is the interval between its: appearance in 1680 and the Deluge. 
And this, of all the Comets known, paſſes the neareſt to the annual or- 
bit of the Earth. If then it paſſed by the Earth at a proper diſtance, on 
the Seventeenth Day of the Second Month, from the. Autumnal Equinox, 
in the 2349th year before the Chriſtian æra, when © the fountains of 
the great deep were. broken up, and the windows of heaven were 
10 opened, then, as Mr. Whiffon, well 6 ferves Pn WE. have found. the 
true and adequate cauſe of. the Deluge. 

Doctor Haley, ſpeaking of this very Comet, op. * none. hath' *" 
e ned our Earth with a nearer appulſe than that of 1680. Fo or, by, cal- 
« culations, I find that Nov. 1 1d 1h 6' P. M. that Comet x was not above 
<<..the ſemidiameter of the Sun to the northward of the way of the Earth. 
„At which time, had the Barth been there, the Comet would have had 
% a Parallax ęqual to, that of the Moon, as I take it. This is ſpoken to 
« aſtronomers. but what might be the conſequences of ſo near an ap- 
. pulſe, or of a contact; or, laſtly, of a ſhock of the oeleſtial bodies, 
4 Uh 7 is by no meant impeſcble to, come to paſs I ions to hone 
* . the ſtudious of TO ens x 
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HEAVENLY. * D, sf 11 


> * 


ay the Raja dies ge wh; 4 baby; conſiſt intirely of fold mat- 
ter, but are — — fluid, and partly ay Gta, like our Earth, being, as is 
moſt reaſonable to conjecture, inhabited like it; fa, if they revolve about 
their axes, which is no leſs neceſſary for cauſing the viciſſitudes of Day 
and Night, in order to repair the expence of animal — as * 

| or 

| 1 | 

New Theory of the Earth, pag. 186. + Miſcel. Curioſ. vol. 2, pag. 344. 
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for other uſes, all their parts will endea avour to recede from the axis of 
their motion. EY 1 2 71 1 5 2 3 yt : {3 4 FF $4338! une 4 


By this means, the eg n ene hides He Wo tlotl is cwifteſt, will 
tend left towards the center than the reſt. Their endeavour to fly off 
from the axis about which they revolve,” in part diminiſhing their ten- 
dency towards the center, thoſe parts, by their Jels gravity, will become 
kg hier than ſudh as are nearer” the Poles. The polar parts, therefore, 
will prefs it towards the center, and raiſe” the equartortal parts, till the 
quantity of matter about the Equator is ſo far increaſed, as to compen- 
ate for its lightneſs," and an equilibrium will be reſtored. And on this 

account, the form they will aſſume will be that of an Oblate Spheroid, . 
whofe ſhorteſt axis paſſes through the Poles: * #59 
All other circumſtances remalning the fame, the 2 Ber the Dollies re- 
volve; the more oblatb will their form be; i. e. the more "fat, or depreſſed, . 


will their polar parts be. 
Thus much holds good in general of all the Planets.. This oblate form is 


found, by obſervation, to obtain in the Planet Jupiter. For, as he turns 
about his own axis in leſs than ten hours, his-po/ar diameter is to his 4 
toreal, according to Mr. Flanſteed and Mr. Cafſim,. as 7 : . 


In the Moon, whoſe motion about her axis is ſo very ſlow, being per- 


forthed in the me time with her menſtrual revolution about the arch. 
this 4 Herente i in her diameters is not ſenſible. 

There is no method of proving this oblate ſpberoidical figure with re- 
gard to the Earth. by direct obſeryation,. as was ſeen of Jupiter; yet it is 
abundantly confirmed by other ſorts of obſervations made on Pendulum 
Clocks, at different. diſtances from the Equator. 

F or, if Gravity was tt ſame at all places; bodies would fall i in a x ſecond 
of ti 8 through equal (paces; in 2h. places,. or latitudes. Th 
_ . Conſequently a out pores Clock that lhews 55 true time at Lal, or 
Paris, would do the ſame OA, where elſe. o 

Let A and B be two places in different — And 9 | 
let à Pendulum at A 1 the tue time, but when car- B. 

Tried to B let it go too ſſow. In order then to make it 
ſhew the true time at B, the Pendulum muſt be ſhorten- 
ed. For the ſhorter the Pendulum i is, at the ſame places, | 
the quicker will be its vibrations. 
In the year 1672, Mr. Richer, at the iſland of e "Ui 

in Lat. 4 deg. North, found that his Clock, which at Paris kept true 
time, now loſt 2' 28" every day. So that to make it 8⁰ faſter, and bring 
it to mean or equal time, he was obliged to ſhorten it one line, or the 


twelfth part of a Paris inch. 
And. 


—— 1 Z n —— — —_ 


Op | . Docs Halley, fays, ö dts. 16. South, he 
| «+ Found that the Pendulum of his Clock, which vibrated ſeconds, ne 85 
ed to be made ſhorter than it had been in England, by — tis 1 

«+ ſpace, (but which at that time, ſays he, I neglected to obſerve accu -- 
25 „ before it would keep time; and . the like obſeryations | 
have been made by the French obſervers near the Equinoctial. 
„ Vet I dare nat affirm; (adds he) that in oy ee from any x 
- ©; other cauſe than the great height. of my place of obſervation, above 
<<. the ſurface of the ſea, . the gravity. being 2 the 
5 of the Pendulur e eee Ns proporti 
4 ſhortened ... Bi 
This ſhews the Doctors ons accuracy and caution... But 3 as 9 5 
be no doubt of a fact, eſtabliſhed by ſo many concurrent experiments, it 


5 may be ſet down, as certain, that bodies at me e HIP: mn 
„ at the Poles. 11 . IIA 5 
Ad this they will be'o on A threefold account. F e oY tht 8 B'S 


1 Fo the centrifugal force there; which will be 3 in, the Cakes aon 
| of 289 to 288. That is, by means of the rotation of the Earth. about 
; $65 Its ixis, a body which at the Poles would weigh 289 867 would, if 
| betried to che Equator, Toſe ene pound, and weigh only ,288 . 


II. Secondly, on account of the ſpheroidical figure of the Earth, ari- 
ſing from the diurnal rotation about its axis, from whence, if the Earth 
were homogeneous throughout, or equally denſe, bodies at the Equator” 
would loſe one pound in 1121. "That is, a body that at the Poles would 
weigh 1121 pounds, if carried to the Equator, would: weigh only 4 I20. 
| On. theſe two accounts; therefore, the weight of bodies at the Poles, is 
to the weight of theſame'bodies at the Equator; : 289 : 288 + 1121:1120 
that is:: 289 x 1121 : 288 * 1120 :: 323969: 322560, which dividing 
by 1409. nearly, their common diviſor, gives 229,9 and 228,9,or put- 
ting units for the decimal 9, it will be 230, and 229. Therefore, on 
theſe two accounts, the weight of bodies at the Poles, wil be to o the . 0 


ee of the _ bodies 3 pe W d as 2 230. 49. 


III. Thirdly on account of the greater denſity of the Earth at the cen- 
- ter than towards the ſurface, but in a proportion not yet ſufficiently 
determined, for want of knowing the 11 length of a * that 


. rings Reohds'; at the Poles. . 


7 Mikcel Curio, vol. 1, p. 307. 
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It is farther ta be obſerved; that the. great warmth of the air, near the 


3 increaſes! the; ee of a Pendulum there; it being the well- 
and metals, and of cold to contract them. 


85 15 5 ace N xerefore, it Would be neceſſary to ſhorten 
a4 Pendulams at the Equaor. Woh fo 


But this, as may be gathered from the 8 of Pitcarn, and 
De 1s Hire, cannot he, between our latitude and the Equator, above 
one; fortieth part of an inch. For, as De la Hire obſerved, there were 
but eee difference between an iron rod fix feet, long. 
Ke to the ce and the /ummer's fun... | 
hen therefore it is ſaid, that it appears as the reſult of a many expe- 

riments compared together, that a Pendulum at the Equator, ſwinging 
| ſeconds; ought to be about one Hf part of an inch ſhorter than at Paris, 
the laſt cauſe, rh warmth gf he air, is e inte the account, as well as 


76 
3. 2 


11 the three former. Ain e £13 
___ * Tn our latitude of a. a Peaduting Wirte ichen 91 two- 
tenths, Engliſß meaſure, from the centre of the ball to the point of ſuſ- 
penſion, will perform one vibration i in one — of time; that i 18, 3600 
f vibrations in an heur . ee , eee 
_ . Since the Equatorial parts of we Earth are higher than the Polar parts, 
as hath been obſerved, it will follow; that the | additional matter under 
the Equator, by which the Equatorial diameters exceed the axis, or Po- 
lar diameter, may de looked upon as 2 "ue 1 the Earth at 
ä the E uator. 4 e i 57 | 
If che figure here den P G QF ede 2 
aſection of che Earth through any meridian, and AF | 
that ſection be ſuppoſed to turn round the axis DE EIS LE 
Nn will repreſent the globe of the Earth, >: 
| with the ring A ee C D, adhering to its — | 
This confideration being admitted, we ſhall be 
| able to explain and account for tuo remarkable 
phenomena of nature; the Procgſion of the Equinox, and the Nutation 
of the Earth's Axis to the Plane of the Equator. 
The uſe to be made of the Preceſſion of the Equinox was ſeen long 
ago, when we were ſpeaking of Prolemy, the author of the Syntaxis, In 
what manner the fow motion of the fixed Stars forward was diſcovered, 
we ſaw when ſpeaking of Hipparchus, but how to account for it, from 
the motion of the e en backward, was firſt taught by Sir 
Wwe Newtor. | | 
| 8 Deſagulier's meer, vol. I, pag. 373 33 
1 1 * | Fht > $9 © 5": Whether 
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tic hath been in all nige „ ay f 
ſaw: before. it grad ually een „it ö was eb. 
ſerved, and therefore it may, Tor a confiderable tire, be looked upon as 
5 — or the ſame. Therefore, though during the ſpace* of ane 
e may be ſaid to be muoriable,' yet we thall find, that this 

oper 2 rote: as it istat the 2 E * For 


gainoxe 
* N at be F ee * 
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tion of the — axis, and Wet rn e preh de, whet ws Have. IP 
ee nature of the nne 
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And this, after what hath been aid on the Lunar. r raue will de 
_ det i poet ns mate] bn? 
wy ol Let ABCD-be die plane of the Belp, in bid 
98 — 283 in che Sun . 1\Tet:T:ibe the Earth, and 4 44d 4 | 
| ring encompaſſing it at any diſtance, as Saturn's ting 1 
| ech the body of chat Planet 
We: Letra: the half of this. ring turned towards 
Pj the Sun $, be raiſed above the plane of the Ecliptic, 
and the other half cd a, be depreſſed: below it. 
Then will the line A ac C be the Line of rages , 
2 ofdhibeing.7 DO 00 res 444 eee 
Bet there be taken any indefinitely: fell: part, 
on particle of this ring M, and let the Whole ring 
reyolve about the center T, then will the particle. 
6 reſemble the Moon in her orbit. And if the Nodes 
| are in the Quadratures, as-hete, then will the cj | 
ticle M be coljittraly drawn downwards by the action of the Sun, ſo- 
that inſtead of aſeending to & it 1 th to Ez i e, the Angle of 
Inclination of this Ring, to the Plane of the Eeliptic, will be Jeſs than, : 
it would have been without. this action of the Sun.. _ 
Again, in-the deſcent of this Particle downwards from B, inica Rill 5 ine 
the action of the Sun, its deſcent: will be hene; and therefore, inſtead; 
of going to a, as it would othierwiſe have done, it will cut the Plane of 
the Ecliptic in ſome other point nearer to B than c, as, e. g. at ee. 
But wherever this Ring cuts the Plane of the Ecliptic is the next N ode, 
as was obſerved before with regard to the Moon. Therefore inſtead of 
AC, the Line of cb Nodes will be F G, and the Nodes will have gone 
backwards. If 


Plane of the Ecliptic, therefore, is greats e, when the 
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If the points C and G be ſuppoſed continued to the orb gf fixed 
len 7 Star te Which C. inted before, and which then lay in the 
line of the Ring's Node, will .now appear diſtant from the line of its 
Node by the arch 6. e will will e have Hed a motion for- 
: ward, owing to the, motion of of the Ring backward. | 
Let AC, "the line of the Nodes of this Ring, be now A 
in the Syzygied, or in conjuaQion with, the Sun. Ip 
Since the Sun, 8, is in the common interſection, of the 
plan of dhe Ring with.the plane of the, Ecliptic, it will {| 
in both thoſe planes, and therefore by its action, will 9 
not diſturb the particle M, or any other particle of the 
Ring, in its motion about the Earth, T; i. e. it will NY we. 
not affect the inclinatian of the Hang: of the Rong, to * 7 


the plans of the Ealiptic, at all, 
* te Angle of the inclination of this 1 to the 


Nodes of it lie in the Syzygies 

The Nodes likewiſe are chen at reſt, 28 before explained of the? Moon, 

It is eaſy to apprehend, likewiſe, that whatever | 
hath been ſaid before of the Moon, when her Nodes >. Wh 
are in the Octants, or any other ſituation whatever 
with reſpect to the Sun, will likewiſe hold good 
with regard to the particle M of this Ring, in the \ \ 
like ſituation of its Nodes as in the Figure here. So 
that nothing farther, in parti mh. ed to be offer- 
ed on that ſubjie cr. | 

What hath been explained above, with regard to | 
this. Ring, will hold good, whatever be its 74:c4ne/s, 
or ne bo its Ae from the center of the 
Earth, T. DO, 

Let us now: ſuppoſe that it odberet to the Earth itſelf; it is plain, 
it will not only have the motions above aſcribed to it, but will likewiſe 
make the body 7 of the Earth participate of them along with it. — 

if, therefore, the line of the Nodes of this Ring, now. adhering to the © 
Earth, points to any — Star in the heavens, that line will have a wy 
motion #ac&wards, in the very ſame manner as when we ſuppoſed that 
Ring before to — —— Earth at a A ance. This Ring is that re- 
dundency of matter already ſpoken of, whereby the Equatorial diameter 
of the Earth exceeds the Polar. 


Ls 


Qq 2 ä 


* AIs TORT As Too 


zes ee 1 is? | 
Since, i the Equator cuts the Ecliptie every year, ſomet ls 
ſor than it did the year before, the point of inter ction in che hea- 
vens will have gone . And as che Long itudes of the 4 
- Stars are reckoned from that point, they will fem to ogg; orwards, 
and that, at the rate of one degree in feventy-two' years. 5 N 
„ "By this motion eee pin 2c 
Ro | _ the Altis of the 'Earth * 
V about the Axis of the Ecliptic, and the Pole of chat 
n e a fon] e tn the dee en 
the Pole of che a oh at the diſtance of twenty 
Mor ef three degrees and a half. This revolution is com- 
ö leated in 25920 years. 
98 . 3 Ee 8 oo Sun, he 0 the Eartirs Master; 
1 AB CD the Plane of the Ecliptic "paſſing through 
r he centet of the Sun at 8G 5: 10 ill 
Eds 'Eet A C, thailine of the” Ring's Nude pab he 
2 the E uinoctial points, becauſe there the Equator and 
the Ecliptic interſe& each other. And if the Line of the Nodes be in 
Quadrature with the Sun, as here, and the part of the Ring turned to- 
wards the Sun be e/rvated above the Plane of the Ecliptie, the Sun'S will 
be at the Winter Solſtice; and drawing the Point þ downwards, will leſſen 
nn . _ Equator to the Eeliptic ; ſo that WB. 
” iin che Pigure below, inſtead of ES 23 
0 #29" it ſhall-be EG only 230 and the 
I 1 Axis of the Earth, A C, inſtead of hav- 
e DL kein the Situation AEP ſhall come into 
een! the Situation E p; that is, it ſhall have 
ae ts an Inclination, os N UTATION 65 
i: 2 ee eee e 27110: 87, od 


| 2 — But if in the Ggnre above; a 5 6 ts 
\T — dun ue Plane 'of the Eeliptic, and 
e therefore below the Sun, the Angle of 


che Inclination of the Riog to the Plane of the Ecliptic will, by the 
Sun's Action, be leſſened again, being, by that Action, drawn upwards. 
The Sun will be at the Summer Solftice, and the Axis of the Earth, in- 
ſtead of having” the Situation T P in the Figure here, will come in the 
Situation T P, i. e. it will have an Inclination, or ee e Hon 
tbe Sun. And the 3 W be 8. 


Ic 
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8 If che Line of the Ring's Nodes paſſes | ; 4 
"through! the \852ygies} tho\$un'S.will be... / ga, oo 
{> Int: one of the EquinoQial Points. $3.5 $340 . { | | \ | 
But in this. Situation of the Line of the — — — 
 Ring's Nodes, the. Inclination of it to the * \ \ | 4 
Plane of the Equator will not be affefied,.. 1 % * 
or altered, by the Action of the Sunn. . 
"Therefore the Angle of the Inclination of the : 'Earth' p Equator. to the 
plane of the Ecliptio, will be the /ame. P 
at both: Equinoxes, and the Axis of the 1 
Earth at one Equinox, E, will be pa- 
rallel to. itſelf at. the other Equinox, . 

a here, E F, is ahel to TP. y 1 
Hence, ore, it appears, that at 
hat Winter Solſtice, A; 0 Axis of the > 
Barth has a Nutation oor: the Sun; 
That at the Summer: daldie, B. it hath - 
+ Nutation From the Sun; 

And that twice in the year, its paralleliſin to itſelf is e ue, at 
the two Equinoxes: ; 

At the beginning. of. the year 1761, according to the Sch aſtrono- 
mers, * the obliquity of the Ecliptic, or the Angle made by the Equator 
and the Eclĩptic was on) 230 28. 17 And, according to them, its 
mean Quantity decreaſes. at the. Rate * in 100 Years. There is an 
Nr like wife, in the: obliquity of the Ecliptic, ariſing from the 
action of the Moon. So that when the Moon's Node is at the Vernal 
Equinox, the obliquity of the NN zor the Angle which it makes 
with the Equator is &rgger by. And when the Moon's Node lies in 
the Autumnal Equinox, it. is 2 by. 9“. This was firſt diſcovered by 
Dr. Bradley. + rs „„ 5 . 

The preceſſion of the Equinox hath hitherto been conſidered as cauſed 
by the Action of the Sun alone; but it is in reality cauſed by the joint 
actions of the Sun. and Moon. And ſuppoſing the whole action to be 
o“ 3. every. Tear, 14" 5 Parts only muſt ts po Tchr to the Action of the 
Sun, and the remaining. 35“ 8 Parts to that of the Moon. Nor willgthis | 
ſeem very ſurpriſing, if we conſider the Diſtance of the Sun, and the near- 
neſs of the Moon to our Earth, For, from what we know already ef their 
Diſtances from us, to an Eye placed in the Sun, the greateſt Elongation 


of the Moon from the Earth will be but about 10 > Minutes of a Degree. 
Let 


In the Connoifl des Temps, for that year, 
+. See Philoſoph. 'I'ranſat, No. 485. 


o 
* 9 
* 
; 4 
« P | 


it oy be 20626 :.60-::-Rad. : Sine of the Angle ESD, = 10'. 


9 


402 . movory or As TD, 


—— Loet 8 de the gun, E the Earth. or, a 


1 " Portion! of the Earth's Orbit round the Sun 

NA B, the Orbit of the Moon round the Earth. 
8, a ſine drawn from the Sun, and touching 
the Orbit of the e, 2, m rrr 


7 FI circular. 
"The Angle ESP, 1 eee eee 
to be at her mean Diſtance 


Earth, obſerved from the Sun, ſuppoſing 


from the Earth, which. is about 60 Semidiameters of the Earth. If the 


Sun's Horizontal Parallax be ſappoſed 10", the Diſtance of the Earth 
from the Sun E S, will be 20626 Semidiameters of the Earths: n 


appears, therefore, that the Sun is above 340 times farther £ Torr us 
than $27 Moon, and therefore, nah ſhe is ſo much ſmaller than 
runs Sun, yet it is no wonder if, on account of her nearneſs, her Effects 
ſhould be ſo much greater than thoſe, of the „ 
And ſo near, indeed, is the Moon to us in compariſon * he Las 
that, to.conceive it the better, it may be remarked, that the proportion 
cannot be commodiouſly repreſented by any Orrery or Planetarium. 


For, from the Numbers above given, if we take the Diſtance of the 
Moon from the Earth only one fourth of an Inch, the Diſtance: of: * 
Sun from the Earth will be ſevenfeer.”. 


We have ſeen already in what. manner the Copernican n was ; op- 


poſod and rejected. And one argument urged by Riecioli againſt it, as 


was ſaid, was, that did the Earth move in an annual Orbit round the 


| Sun, there would be a difference obſerved in the meridian Altitude of a 
fixt Star i in the ſame place of obſervation at different ſeaſons of the year. 
Becauſe the Earth would, upon this ſuppoſition, be nearer to the fame 
rt Star at one time of the year than another. This is called CES 


THe EARTH's ANNUAL PARALLAYR, 


and is that Angle under which the Diameter of the Earth's Orbit would 
be ſeen from that fixt Star. This is true in theory. And this Angle 


would be diſcoverable, did the Diameter of the Earth's annual Orbit bear 


any. ſenſible proportion to the diſtance of the fixt Stars. 

This Angle, therefore, ſeveral Aſtronomers have ſet 3 to dif- 
cover, ee by that means, to eſtabliſh, by direct obſervation, the truth 
of the Copernicen Hypotheſis. Amongſt the moſt celebrated of theſe 
was Dr. HOOKE, profeſſor of Aſtronomy at Greſham College, who 
with a Teleſcope, 36 feet in length, fixed in the roof of his houſe, obſerved 
the brig4t Star in the head of Draco, which paſſeth near] 4 overthe vetrix of 


| London. Let 


a 


5 ib de by an. Angle as de D BE. 
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er and ö oy: 
nearly vertical to it. Let e be the place of the Earth . „ ing 
at the winter Solſtice. If the Parth hath an annual | 

_ motion round the Sun, it is plain the Star which was | 
vertical to London, when the Earth was at E, ought FN 
to be. ſeen diſtant from the Vetrex, when ann . 1 5 


\ This tie determined to be 27' er ge, 4 e 
-the moſt. 18 8 an ele | | - FE es 5 
| His Bock upon this-ſabje& was-p ubliſhed A. D. „ 
1674. And if we take his Parallax of 30*, we ſhall... | 

find the Diſtance. of that Star-from us to be equal 
has 5 Diameters of the-Earth's annual Orbit round the Sun; 
t this obſeryation of Dr. Hool, though - long. eſteemed to be very 15 
accurate, yet was afterwards found to be erroneous... 
Mr. Flamſteed, in poſſeſſion of the obſervatory at Graues fixed 
the Arch of a Circle to a Wall, in order to obſerve whether the Pole Star 
had any Parallax. And the reſult of /even. Years continued Obſervations 
te he concluded it. had a Parallax of about 40 or 45 at the gf. 
But theſe obſervations are not to be depended. on, as it is hardly probable | 
that the Wall itſelf to which he fixed his inſtrument, ſhould remain exact- ; 
ly in the ſame poſition, in all its parts, from one Solſtice to another. 
As Caſſini had obſerved ſeveral Sars to appear double, or triple, at one 
Tire, and Angle at another; as the h Star of Ariets. the Star in the 
Head of the fir/ff of Gemini, the Star in the * 
Sward of Orion, and ſome of the Pleiades, | 4 bf 
ſome perſons entertained great hopes of mak- 2 8 
ing an advantage of fuch Obſervations as . 18 
theſe, in determining the Parallax of the r T4 We 
hart: ap And the more ſo, as fuch an Obferva-- | ELD AP 
on doth not depend: upon the fixing an in- 5 | 
ee to an immovable point, nor doth it A. 
require any other Apparatus than a Teleſcope | - Wed 


fitted with a Micrometer. | # N . 
Let A BC be the Orbit of the Earth Cf e ioioworod da 
| about the Sun, and let 8, s, be two Stars y- * _ 
ing in the ſame ſtreight line A8. An obſerver. 

at A will look upon thoſe #0 Stars as one. TE 
But the ſame obſerver removed from A to C, = Ty" 


His Letter to Dr. Wallis hace this Subject is publiſhed in the third Vol. of Dr. Wally 8 - 
Works, Page 701. | 7 
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co ſuch obſervations as ble 5 


of the Towers of St. Pau! 80 


ron 8 Principia, and ſo did not perceive the force of his .provf of the 
"Earth's motion from the Laws of Gravity; and as many others, who 
did underſtand his Book, were yet willing to have a collateral proof 
Hom 1 ee f ern IT ooly: gee: Une N gener at- 


Star:. 


vill perceive the Star 8 to be double. © That is; he will now gag. 7: 
the Star s, which before la hid beine the "eu 85 the two Stars to 
obſerver at C, ſubtending th e Angle N ne Wonen ir * 

But this method fails 28 well as erer Pert pe farther exami- 
nation it appeared, that theſe Stars were not ſugis and double at the Diſ- 
tance of fx Months, 'as they ought to have been, was this Phenomenon 
_. owing to an annual 'Parallax;”- The Cauſe therefore, Whatever it s, 
muſt be ſomething elſe. And, indeed}; the Diſtance of the fixt{Stars from 
us is ſo very great, that the removaf ef the Earth from its Plaee bY 160 

millions of Miles, nearly the Diameter of the Earth's annual Orbit, is 
hoe ſufficient to enable u us to lifcover a Star 0 behind another. 


not 5 Abena © 


* 


10 glass to be fixed 10 on 
the top of of the. Newel- 'of = 
Stair-Caſe, Which would ſerve as Dy leſcope to obſerye 
Stars near the Zenith, in order to e übe Perellar, he ora . 
never eonſent to its being put up. For as the otros, it ſettling wig mi be | 
alter the ſituation of this Teleſcopic, Tower, he raid leſt Co 100 


lax of the fixt Stars. 


ons ſhould be drawn, In 7 nice a a pong” from precarious and! rome 


* * 
1 8 6 2 
A 


un e 0 SE | 
However, as many 15 nh EY did not Liidelſtand' Sir FT | 


* £ * 


I, 
* 


a . reſult dae er of many and RP a eee was, it =" 


'Star appeared more Northerly in December oc in June, juſt the con- 


trary way to what it ought to be from the annual e, of the er 


3 For 


: . | eee, 5 ibis annual Orbit ef IF 


the Earth, round the Sun 8; and let PE be 4 28 
e Axis of ard ä . 
7 A 
in the head of 77 1 
: making with Y F- 


-u Ry, * 16 Barth i 00 duced the W 1 \ I'r 
f es. SANSULAOS bas | 12 
1 When the berg ebenes e Ge Winter 4 2 
fire at A, r plan; that if chere was any an- 
nua Parullir © that tr C. it would be ſeen A 
> 'by 8 2875 "at A Along the Line A G, mak- (A 
ing With the Axis of the Earth 5 parallel to 
8 te ANY 1 
. efore A c TO... 
w Therefore he Star G in —— ou he, upon lppoteion of a Paral. 
5 1 to a ppearfarther diftant from the Pole, or more fautherly than in June. 
8 "Bl cn Uh on the contrary,” "theſe Obſervers found that _ Star G, inſtead of 
50 appesring in Derenber along che Line A U, in 7 appeared along the 
Tine A ½. making the Angle 5 A / leſs than 5 A F, or its equal 
P C. G, i. e. inſtead of appearing more to the South in December than in 


* 


Text W'it ought to have done, Tappoſing/a Parallax, it appeared more 


rthward, or nearer to the Pole. 
Whatever therefore was the cauſe of ſo ſtrange an appearance, it is 
Plain, it lod not be attributed to an annual Parallax.” 
This rized e Obſervers, and Mr. A died before the cauſe 


Was ieee. 
After his death, Dr. Bradley, with another nen of the lame kind, 


. alſo by Mr. Graham, obſerved the ſame appearances, not only in 


\that, but ſeveral other Stars! And being, by many trials, fully ſatisfied 
that the Phenomenon was not to any error in the dnſtrument, he 
conſidered what might be the cauſe, and concluded, that it Was really 
8 to the Motion of the Eorth, and the progreſſive Motion of Lug. 


eiii Vi Diſcovery mas made in the Naar 1728. 
Tboſe chat underſtand Adronomy and Phericdl Tr re may read 


Dr. Bradley's own account of his Obſervations, and the conſequences he 
draws from them, in a letter to Dr. Halley, publiſhed i in the Philoſophi- 
cal Tranſactions, Ne. 406. 
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of Light ſhall eee 8e, in the fame be: 
—.— through e en which.is her e ve Wa lrg fart . 


It would: follow-then; at hilft a particle of takes through any | 
rene the Line S e, as, e. g. 8. I, I. II, II., III, &. e Earth Will go 
through a corre ident part of the Line Eue, ad E. 1, 1. 2, 2. 3.3. , Kc. 

Now if the was at reſt at E, or e, an Obſerver from it would 
ſee the Star in che Line 8. E, or 8 e, by means of the particle of light 
which would come from S to E, or e. but he would never ſee the Star.in | 
the Line e, as if it was at . T | 
- Butif we ſuppoſe the Earth ſetting ont 8 to 32 the Line Ee, 5 
at the ſame that time the two particles of light ſet out from the Star 8, the 


to move in the Line 8 E, the other to move in the Line 8 e, it Will 


one follow, that the Earth will have left the point E, before the particle of 
light coming in the Line 8 E can be arrived at the Obſerver's ehe ich 


will be at e, when that is at E. 
But then the other particle of Light coming in the Line 8 e, will ſtrike 


the Obſerver's eye oy asit reaches e. For, becauſe of the immenſe 2. 
of the fxt Stars, Lines SE i d 8 e, may be ur en 3 


| # 


P —— mon os I neces os ms — — — — — 


5 But. . ougn eee, light, b its own prop 
motion along che Line $ e, would ſtrike the eye at e, wit 
icular ſtroke, yet. becaule the Earth, along Wees 


Obſerver eomes to the point with ſuch a velocityasif it was f 5 
continued, would. carr R. it ee Cee. Ee. in; the ſame 


rims that it deſcribed $54: t 1 
Therefore, 
r wet of light, it will ſtrike. the eye, as if it came 
along /e, 42 
S c, C/. as, it is well known, i is the caſe in all compound 
Motions... | 


Since tlie motionof Lighei is 10210 times ſwifter than the 


motion of the Earth in its annual Orbit; and light deſcribes 
the Line 8 E, or Se, in the ſame- time that the Earth de- © 


ſeribes its Semi- orbit, here denoted by the right Line Ee, 
that the Line 8 E- will be 10% 10 times longer than the Line E e. 
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22 — 


ETC: 82 
on account of f-cheſ eſe jaint.. motions of. 156 


ſcribin g the Diagonal 'of $o Parallelogram: vs | 


4E 


*. 


it is plain 
The 


Line E e is now eſtimated at 160 millions of miles. The Line 8 E muſt 
therefore be to, 2 iotimes as great; chat ĩs, it will be 16438 10000000miles, 
or one million ſix hundred, forty three thouſand, eight. hundred and ten 
millions of miles. And as the fixt Stars do not ſeem to be all of them 
placed in one concave 3 there is reaſon to think there may be 
many of them placed at a much greater diſtance from us, and ſrom one 
another, than this. A thought toa great for the human mind, and fit only 
ſor thecontemplation of beings whoſe' faculties are ſuperior to ours. 


This i is Now commonly called by: Aſttonomers, | 


Tn E. ABERRATION r 


Becauſe: from: hence it is manifeſt that the apparent places of the fixt- 
Stars, are different from their true places. A diſcovery that doth honour - 
to the. inſtrument by which it was. made, and more to the Obſerver, who 


drew the concluſion. 


In this manner, then; Favkas bienable to trace , this progreſs of Aftro- - 
nomy, from its-earlieſt infanc 26 to its preſent perfection, during the ſpace 

of 4000 years. In the courſe of this deduction, it hath appeared, that 
it is not a Science of mere uſeleſs ſpecylation; but that, without it, we ſhould 
know little or nothing of the Earth we inhabit, whether we 2 remote 


dliſtances, or the date of very ancient tranſactionc. 


We have ſeen in what manner each former diſcovery hath paved the 
way to a ſucceeding improvement, till the . hath grown up to one 


uniform beautiful ſyſtem. . | 
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